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PHILIP 
ENVIRONMENTAl. 

. 
Industrial Services Group 
Midwest!lfegiM{. D. "John" McCumbets 

Contract Administrator 
Monison Knudsen Corporation 
2420 Mall Drive 
Corporate Square One, Suite 211 
North Charleston, South Carolina 29406 

Dear Mr. McCumbers 

Project: Dye Burial Grounds Cap, 
NSWC Cran~ Indiana i 

Project No.: Subcontract 4314-106 
Contractor: Philip Services Corporation 

August 19, 1998 
Project 18328 

c'~;o~~r'~f~fd 

~002 

210 West Sand Bank Road 
Columbia, Dlioois 62236-0230 

~p(Cva \ ,?<=-n~\t\~ o.C:c£ ~o.~~ 
o..(\o.\~~nCA\ ~~~ ~~~~ 
Or. C;e-2.I-91 ~~ M\.l...\~~ Cl~~~ 

Submittal No. 072 o-t'A.\'3\H.o..\ ~ -TO~ ~r& ~'e\ ~'t\\c.. 
\~ve~ \'t\.. ~ a..('ep.._ 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3, 1997, Section 01300 - Submittals, 

Item No. Description ScctionNo. 

1-120 Topsoil Source 02200(2.1XA) 

These submittals have been reviewed and approved by Philip Services Corporation. If 
there is any questions concerning this submittal. please contact : Donald Flowers, Project 
Manager, Philip Environmental Services, 21 0 West Sand Bank. Road. Columbia, TIlinois 
62236, (800) 733-7173, Ext. 7382, Fax (618) 281-6477 

Sincerely. 

PHlLlP ENVIRONMENTAL SERVICES CORPORATION 

Donald L. Flowers, 
Project Manager 

cc: D. Beall 

AUG-19-1998 16:49 

PHILIP ENVIRONMENTAL SERVICf.S CORPORATION 
210 w~, Sand f\3ok Rood· P.O. [lOll 230· Columbia. Ii. 62236-0230 

(fi18) 2t\1·7H3 • (800) 733·71/3· fax (6t8) :>81·5120 

618 281 8950 
93% 

@ 
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/ PHILIP 
f,NV I R ON MEN T.A l 

" 
Industrial Services Group 

Midwest ~~O{\r.D. "John" McCumbers 
Contract Administrator 
Morrison Knudsen Corporation 
2420 Mall Drive 
Corporate Square One, Suite 211 
North Charleston, South Carolina 29406 

Dear Mr. McCumbers 

Project: Dye Burial GrouQds Cap 
NSWC Crane, Indiana 

Project No.: Subcontract 4324-106 
Contractor: Philip Senices Corporation 

210 West Sud Bank Road 
CoIWllbia, Dlinois 6123~0210 

DBC-55 
August 19, 1998 

Project 18328 

Pursuant to the Contract Specificatio~ Section 02200, Part 2.1, A, Philip is providing the 
following information for the SOW"ce of topsoil to be used for this project. Abrams and 
Hawkins will supply the topsoil. They will be shipping the material from their facility near 
Graysville, Indiana. The topsoil meets the minimum So/K&Orafng to the Contract 
Specifications. A sample oftbe llJaterial has already been provided to the MK Engineer. If 
you have any questions regarding this matter, please call me at (800) 733-7173. 

Sincerely, 

PHILIP ENVIRONMENTAL SERVICES CORPORATION 

Donald L. Flowers, 
Project Manager 

cc: D. Beall 

~ -1op~C\\ "'a.~ b~e.() !b\r,,~ 
SCll{'C..C2- , a nrQ.(Y\ Q.'l\Q. \-\.q\J .. A~\t\'S 
\Opso\,\ I 

PHILIP ENVIRONMENTAl SEAVICES CORPORATION 
210 west sand &ok Road • po. 60x 230 • Columbia. Il62236-O.."13O 

(613) 281-7t73· (ISOO) 733·1173· fax «(illl) 281·5120 

618 281 89'50 
92% 

@ 
p.03 



Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU 02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

August 28, 1998 
REPORT #122 

• 27" Soil Cover Layer - A three inch topsoil lift covering the cap was 
completed by PSG, finishing the 27 inch soil layer. Using a JD 550 
dozer, the last three loads of topsoil from Abram & Hawkins, the 
approved off-site source, was spread over the ramp area on the east 
side of the cap. MSE cross-section surveyed the cap area for as-built 
conditions. To level and smooth the area, PSG graded the cap area. 

• Site Restoration - PSG continues site grading, clean-up and 
restoration. The area near N 1311500 E304930 was cleared of trash, 
graded, and covered with topsoil. A stockpile of topsoil was placed on 
the east side of the site near the FRAC tank storage area for 
placement around the cap area for disturbed areas outside the cap 
footprint; eight loads of topsoil were used. 

Inspection: 

• PSG - graded topsoil to final grade using set grade stakes. 
• MSE - cross-section surveyed the finish grade to verify proper 

elevation and contour of the cap. 
• MK - observed placement and spreading of topsoil both on the cap 

area and outside the cap footprint. 
• MK - Verified depth of topsoil for topsoil cover material over the cap 

area with 16 random spot checks. (See attached sheet) 

Attachments: 1 

Page 1 of 1 
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NSWC Crane 
SWMU 02/11 

Dye Burial Ground Interim Measures Cap 

Topsoil Analytical Sample Results 

Abram & Hawkins Borrow Source 



., QHJG.20.1':1'-*i. •. ~:4(t'1'1 9181TIK I...VKt-'. clb :>C.::S':>Ct:Jl,'" I .uOKA·IU .. l ..... b,-~u/&lo -.1.-4 ....... "'0n.A _ ...... ____ " .&..ol"UJ A u'" 

Daca File: /chem/i.i/i980S17a.b/i28414.d 
Report Date: lB-Aug-1998 10:35 

SWOK/AATS 

TARGET COMPOUNDS 

Client Name: 
Client'S4mple ID: NSWC-02/11-BP3 
sample Location: 
Lab Sample 10: 35252.01 

Client SDG: i980817a.b 
Sample Dat:.e: 
Sample Point: 
Date Received: 
Quant Type: ISTD 
Level: LOW 

Sample Type: SOIL 
Analysis Type: VOA 
Data Type: MS DATA 
Mise Info: MS326·*INST:I*MKF-OH*35252.01*6.41G 

CONCENTRATION UNITS: 

t-'.c 

Page -1 

CAS NO. COMPOUND (ug!L or ug/KG) ug/Kg Q 

?5-71-8---------DICHLORODIFLUOROMETHANE 3.90 U 
74-87-3~--------CHLOROMETHANE 3.90 U 
7S-01-4---------VlNYL CHLORIDE 3.90 U 
74-83-9---------BROMOMETHANE 3.90 U 
7S-00-3---------CHLOROETHANE 3.90 u 
75-69-4---------TRICHLOROFLUOROMEfHANE 

.. 
3.90 U 

75-35-4---------1 l-DICHLOROBTHENE 3.90 U 
75-09-2--------~MBTHYLBNE CRLORIDE 16.63 
lS6-60-S--------trans-1 2-DICHLOROETHENE 3.90 11 
75-34-3---------1 1-0ICHLOROBTBANE 3.90 U 
594-20-7--------2 2-0ICRtOROPROPANE 3.90 u 
156-S9-2----·---cis-l 2·DICNLOROBTHENE 3.90 u 
74-97-5---------BROMOCHLCROMBTHANE 3.90 U 
67·66-3---------caLOROFORM 3.90 u 
71-5S-6-------~-1 1 1-TRICHLOROETHANE 3.90 U 
56-23-5---------CARBON TETRACHLORIDE 3.90 U 
S63-S8-6--------~ 1-DICHLOROPROPENE 3.90 U 
71-43-2---------BENZENE 3.90 u 
107-06-2--------1 2-DICHLOROETHANB 3.90 U 
79-01-6---------~CHLOROETRENE 3.90 u 
78-87-5---------1 2·DICHLOROPROPANB I 3.90 U 
?4-95-3-------·-DIBROMDMETHANE 3.90 u 
75-27-4-------·-BROMOOICHLOROMETHANE 3.90 u 
108-8S-3--------TOLUENE 3.90 U 
79-00-5---------1 l. 2-TRICHLOROBTHANE 3.90 U 
127 h l.9-4--------TETRACHLOROETHENE - 3.90 U 
142-28-9--------1 3-DICHLOROPROPANB 3.90 U 
124-48-1--------DIBROMOCHLOROMETHANE 3.90 u 
106·93-4--------1 2-0IBROMOETHANE 3.90 U 
108-90-7--------CBLOROBENZENB 3.90 U 
630-20·6--------1 1 1 :2 - TETRACHLOROSlTHANE_ 3.90 u 
100-41-4--------ETtiYL BENZENE 3.90 U 
13-302-07-------m,p-XYLENES 3.90 u 
95-47-6---------0-XYLENE 3.90 U 
100-42-5--------STYRENB 3.90 U 
7S-2s-2---------BROMOFORM 3.90 u 
98-82-8---------ISOPROPYLBENZENE 3.90 U 
108-86-1--------BROMOBENZENE 3.90 U 
96-18-4---------1 :2 3-TRICHLOROPROPANE 3.90 U 

AUG-20-1998 14:41 216 523 5201 96% 

'C:I u"., 
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"OfUG.20.1998 •• 3:48PM 91SMK CORP. 216 5235201.,.., 'AnORATORIES 
Q/LUJ':30 J,. .... .L£..lnA .. ..., ... ---- ;,,, ~ ......... UF-OH NO. 688 

Data File: /chem/i.i/i980817a.b/i2B414.d 
Report Date; lS-Aug-1998 10;35 

Clie'nt Name: 

SWOK/AATS 

TARGET COMPOUNDS 

Client Sample ID: NSWC-02/11-BP3 
Sample Location: 

Client SDG: i980817a.b 
Sample Date: 
Sample Point: 

Lab Sample ID: 35252.01 
Sample Type: SOIL 
Analysis Type: VOA 
Data Type: MS DATA 

Date Received: 
Quant Type: ISTD 
Level; LOW 

Mise Info: MS326*wINST:I*MKF-OH*35252.01*6.41G 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/KG) ug/Kg 

79-34-5-----~---1 1 2 2 - TETRACHLOROETHANE 3.90 
103-65-l--------n-PROPYLBENZENE - 3.90 
9S-49-S---------2-CHLOROTOLUENE 3.90 
106-43-4--------4-CHLOROTOLUENE 3.90 
108-67-8--------1 3 5 - TRIMBTHYLBSNZENE 3.90 
98-06-6---------tert-BUTYLBENZEN.2 3.90 
95-63~6---------1 2 4 - TRIMBTHYLaENZENE 3.90 
135-98-B---·----sec-BUTYLBENZSNB 3.90 
541-73-1--------1 3-DICHLOROBENZENB 3.90 
106-46-7--------1 4-DICRLOROBENZENB 3.90 
99 -87-6-,- - - - - ~ - -p-ISOPROPYLTOLUENE 3.90 
95-50-1---------1 2-DICHLOROBENZENE 3.90 
104-S1-S~-------n-BUTYLBENZENE 3.90 
96-12-8---------1 2-DIBROMO-3-CHLOROPROPANE __ 3.90 
120-82-1--------1 2 4-TRICHLOROBENZENE 3.90 
91-20-3---------NAPHTHALENE 3.90 
a7-68~3---------HEXACHLOROBOTADIENB 3.90 
87-61-6---------1 2 3 - TRICHLOROBENZENB 3.90 
S40-59-0~-------1 2·DICHLOROETHENB(total) 3.90 , -1330-20-7-------XYLENES(total) , 3.90 

e~=G ___ ~~_8_;=~S __ ~=~~=_====a __ C=~ __ 5_=~e=z __ = a_ .. ===:;; ... ___ ~!::_ 
1868-S3-7--·----DIBROMOFLUOROMBTHANE 38.18 
2037-26-S-------TDLUENE-d8 38.05 
460-0Q-4--------4-BROMOFLUOROBENZENE 37.21 
17060-07·0------1,2-DICHLOROETHANB-d4 39.44 

AUG-20-1998 14:42 216 523 5201 96% 

P.3 
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P.4 ~uu ... 

)a~a File: /chem/u.i/u980817a.b/u15996.d 
Report Date: ~8-Aug-1998 10:39 

Page -1 

Client Name: 
Client Sample 10: NSWC-TBOB1398 

SWOK/AATS 

TARGET COMPOUNDS 

Client SDG: u980817a.b 
Sample Date! 

Sample Location: 
Lab Sample In: 35252.02 
sample Type: WATER 
Analysis Type: VOA 
Data Type: MS DATA 

Sample Point: 
Date Received: Oej~2/9B 
Ouant Type: ISTD 
Level: LOW 

Mise Info: MS326·*INST:U*MKF-OH*3S~52.0~*SML 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/KG) ug/L 

75-71-B---------DICHLORODIFLUOROMETHANE 5.00 
74-S7-3---------CHLOROMETHANB 5.00 
75-01-4---------VINYL CHLORIDE 5.00 
74~83-9-----·---BROMOMBTHANB 5.00 
75-00·3---------CHLOROETHANE 5.00 
75-69-4---------TRICHLOROFLOOROMBTHANE 5.00 
75-35-4---------1 l-DICRLOROBTHENE 5.00 
7S·09-2-····----METHYLBNE CHLORIDE 5.00 
156-60-5--------trans-l 2-DICHLOROETHENE 5.00 
75-34-3---~-----1 l-DICHLOROETHANB 5.00 
594-20-7--------2 2-DICHLOROpaOPANE 5.00 
156-59-2--------cis-1 2-DICHLOROETHENE 5.00 
74-97-5---------BROMOCHLOROMETHANE . 5.00 
67-66-3---------CHLOROFORM 5.00 
71-55-6---------1 1 1-TRICHLOROETHANE 5.00 
56-23-S---------CARBON TETRACHLORIDB 5.00 
563-5B-6--------1 l-DICHLOROPROPENE 5.00 
71-43-2---------BENZENE 5.00 
107-06-2--------1 2-DICHLOROETHANE 5.00 
79-01-6---------TRICHLOROETHENE - 5.00 
78-87-5---------1 2-DICHLOROPROPANE 5.00 
74-95-3---------0IBROMOMETHANE 5.00 
75-27-4---------BROMODICHLOROMBTBANE 5.00 
10B-88-3--------TOLUENB 5.00 
79-00-5---------1 1 2-TRICHLOROBTHANB 5.00 
127-18-4--------TETRACHLOROETHENE 5.00 
142-28-9--------1 3-DICHLOROPROPANB 5.00 
124-48-1--------DIBROMOCHLORONETBANE 5.00 
106-93-4--------1 2-DIBROMOETHANE 5.00 
lO8-90-7--------CHLOROBENZENB 5.00 
630-20-6--------1 1 1 2-TBTRACHLOROSTHANi 5.00 
lOO-41-4--------ETHYL BENZENE - 5.00 
13-302-07-------m,p-XYLENES 5.00 
95-4?-6---------a-XYLENE 5.00 
100-42-S--------STYRENB 5.00 
75-25-2---------BROMOFORM 5.00 
98-B2-8---------ISOPROFYLBENZENE 5.00 
10B-B6-1--------SROMOBBNZENE 5.00 
96-18-4---------1 ~ 3-TRICHLOROPROPANE 5.00 

AUG-20-1998 14:42 216 523 5201 96% 
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ta File: /chem/u.1/u980817a.b/u15996.d 
port', Date: 18-Aug-l998 10:39 

SWOK/AATS 

TARGET COMPOUNDS 

:lient Name: Client BOG: u980e~7a.b 
:lient Sample 1D: NSWC-TEOBl398 . Sample Date: 
,ample Location: 
ab Sample ID: 35252.02 
:ample Type: WATBR 
~alysis Type; VOA 

Sample Point: 
Date Received: 08/12/98 
Quant Type: ISTD 
Level: LOW 

lata Type: MS DATA 
lise Info: MS326**INST:U*MKF-OH*35252.02*5ML 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/KG) ug/L 

79-34-5---------1 1 2 2 - TETRACHLOROETHANE_ 5.00 
103-65-1--------n-PROPYLBENZENB 5.00 
95-49-S---------2-CHLOROTOLUENE 5.00 
106-43-4--·-----4-CHLOROTOLUENE 5.00 
108-67-8--------1 3 5-TRIMETHYLBENZENB 5.00 
98-06-6---------tert-BUTYLBENZENE 5.00 
95-63-6---------1 2 4-TRIMBTBYLBENZENB 5.00 
13S-98-B--------sec-BUTYLBENZENE 5.00 
541-73-1--------1 3-D1CHLOROBENZENE 5.00 
106-46-7--------1 4-DICHLOROBENZENE 5.00 
99-87-6---------p-ISOPROPYLTOLUENB 5.00 
95-50-1---------1 2-DICHLOROBENZENE 5.00 
lO4-51-8--------n-BVTYLBENZENB 5.00 
96-12-8---------1 2-DIBROMO-3-CHLOROPROPANE __ 5.00 
120-82-1--------1 2 4-TRICHLORQBENZENE 5.00 
91-20-3---------NAPHTHALBNE 5.00 
87-68-3---------HEXACHLOROBUTADIENB 5.00 
87-61-6---------1 2 3-TRICHLOROaENZENE 5.00 ___ ;=~~_s===~=== __ =~_~=~~~====:~_~_==== __ ====_ _=::~c=~::e_ .. _= 
1868-53-7-------DIBROMDFLUOROMETHANE 50.98 
2037-26-S-------TOLUENE-d8 44.28 
460-00-4--------4-BROMOFLUOROBENZENE 47.87 
17060-07-0------1,2-DICHLORORTaANE-d4 53.82 

AUG-20-1998 14:43 216 523 5201 
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_." 

O'MU·f:!~·199f4: )}:~9fl1918 f1<"f~f'.; .. 216 523520131\' LABORATORIES ....... MlCF-OB NO. 688 

SOUTH~ST~ORATORYOFO~OMA 

CUENT 
CLIENT SAMPLE 10 
SWOK SAMPLE 10 

., FILENAME 
" SAMPlE MATRIX 

NAT. EXTRACTED 
ANAL EXT.VOL 
GPCCLEANUP 
% MOISTURE 
DILUTION FACTOR 
DATE RECEIVED 
DATE EXTRACTEO 
DATE ANAL vzeo 
REPORT DATE 

HERBICIDE 

2,4-0 

2,4,5-TP (SIL VEX) 

2.4,S-T 

. Dinoseb 

SURROGATE~OCCA 

GASfUQU'D CHROMATOGRAPHY lABORATORY 
ACID HERBICIDES BY SW-846,METHOD 8150 

mkf-oh 
NSWC'()211 1 -BP3 
35252.01 
7_012088.0 
SOil 
50G 
10mL 
NO 
14 
1 
08114/98 
08117198 
08l1Q/98 
08/19198 

QUANTJTATION REPORT 

QUANnTATION AMT.FOUND 
LIMIT (ugIKg) (ug/Kg) 

81 81 

12 12 

12 12 

23 23 

O/ORECOVERY= 102 

FLAG 
U 

U 

U 

U 

SURROGATE SPIKED (ugIKg): 174 
DCAA SURROGATE RECOVERY LIMITS (18-94%) 

FLAG DEFINITIONS 

AUG-20-1998 14:43 

u
S
.I-
0-
1-

NOT DETECTED ABOVE QUANTITATION LIMIT 
COMPOUND FOUND IN BLANK 
ESTIMATED VAL.UE(BELOW QUANnTAlON LIMIT) 
SURROGATE DILUTED OUT SAMPLE RUN AT SECONDARY CIWTION 
NOT QUANTrTATlBLE DUE TO MAlRIX INTERFERENce 

preliminary data ( 

216 523 5201 

P.6 I4IUUb 
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SOUTHWEST lABQRATORY OF OKlAHOMA 
GAS CHROMATOGRAPHY LABORATORY 

CUENT MKF:oti 
CUENT SAMPLE 10 N$WC-02I11-BP3 
SWOK SAMPLE 10 35252.01 
FILENAME 5_004142.0 
ME'THOD SW-846 8140 
SAMPLE MATRIX SOIL 
PERCENT MOISTURE 144 
SAMPLE AMOUNT 30 g 
FINAL VOlUME 10 ml 
DILUTION FACTOR 1 
DATE RECEIVED 08114198 
DATE EXTRACTED 08111198 
DATE ANAL VZEO 08118198 
DATE REPORTED 08118198 

ORGANOPHOSPHORUS PESTICIDE OUANTlTATION REPORT 

t"'. ( 'e:iV V • 

ORGANOPHOSPHOROS PESTICIDE QUANTIT ATiON UMIT CUpIKR) AMT FOUND FLAG 

OichlorvOi 
Mevlnphos 
OemetonS 
Ethoprop 
Naled 
Phorate 
Diazinon 
OifiulfotQn 
Parathion-methyt 
Ronnel 
Fenthion 
Chlorpyrifos 
TrIchI,,;oanate 
Stirdflhos 
Tol(uthIon 
Merphos 
Fensulfothlon 
Bolster 
Azinphos-methyt 
~phos 

SURROGATE RECOVERY; (ETHION) 63% 
ETHION SPIKED (uglKg): 155 

99 
174 
11Q 
198 
349 
128 
221 
140 
21 
128 
80 
'15 
110 
663 
186 
174 
453 
107 
494 
581 

FLAG DEF: U • NOT DeTECTED ABOVE QUANTlTATION LIMIT 
B - COMPOUND FOUND IN BLANK 

98 
174 
110 
198 
349 
128 
221 
140 
21 
128 
80 
115 
110 
663 

. 166 
17-4-
453 
101 
494 
581 

ETHlON SURR L.IMITS (36-134) 

J - ESTIMATEO VALUE (BELOW QUANT UMIT OR ABOVE LINEAR RANGE) 
o • SURROGATE OR MATRIX sPIKE DILUTED OUT SAMPLE RUN AT SECONDARY DILUTION 

I - SURROGATE NOT·QUANTlTAT10BLE DUE TO MATRIX INTERFERENCE. 

F:\QPMOP\TAB\soIL\880_S.WB2 

AlJG-2{3-1998 14: 43 

PRELIMINARY DATA 

216 523 5201 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Data Pile: /chem/m.i/m9S0818a.b/m11504.d 
Report Date: 19-Aug-1998 11:29 

SWOK/AATS 

~ARGET COMPOUNDS 

Client Name: MKF-OH 
Client Sample ID: NSWC-02/11-BP3 
Sample Location: 

Client SDG: m980818a.b 
Sample Date; 

Lab Sample ID: 35252.01 
Sample Type: SOI~ 
Analysis Type: SV 

Sample Point.: 
Dat.e Received: 08/14/98 
Quant. Type: IS10 
Level: LOW 

Data. Type: MS DATA 
Mise Info; MS510·*rNSTM*MKF-OH*3S252.01*30.2G/~/lUL* 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug!L or ug/KG) ug!Kg 

108-95-2-~------Phenol 381.18 
111-44-4--------bis(2-Chloroethyl)ether 381.18 
9S-57.8---------2-ChlorO~henOl 381.18 
541-73-1--------1.3-Dicb orobenzene 381..18 
106-46-7--------1,4-Dichlorobenzene 381.18 
100-51-6--------Benzyl alcohol 381.18 
95-50-1---------1,2-Dichlorobenzene 381.18 
9S-48-7---------2-MethYlfhenOl 381.1S 
10S-60-1--------bis(2-Cb oroisopropyl)ether 381.l.8 
106-44-S---·----4-Methylphenol -- 38l..18 
621-64-7--------N-Nitroso-di-n-propylamine ___ 381.18 
67-72-1-----~---Hexachloroethane 391.18 
9B-95-3---------Nitrobenzene 381.18 
7B-S9-1---------Isophorone 381.18 
ee-75-S---------2-Nitrophenol 381.18 
105-67-9--------2.4-Dimetbylphenol 381.18 
111-91-1--------bie(2-Chloroethoxy)methane 381.18 
65-8S-0---------Senzoic Acid --- 1848.14 
120-82-1--~~----1,2.4-Trichlorobenzene 381.18 
91-20-3-4~-~----Naphthalene 381.18 
106-47-8---·----4-Chloroaniline 381.18 
87-68-)---------Hexachlorobutadiene 381.18 
59-50-7---------4-~orO-3.metbrlphenol 381.18 
91-57-6---------2-Methylnaphtha ene 3B1.18 
77-47-4---------Hexachlorogrclopentadiene 381.16 
ee-06-2---------2,4,6-Trich orophenol ---- 381.18 
95-95-4---------l,4,S-Trichlorophenol 1848.14 
120-83-2--------l,4·Dichlorophenol 381.18 
91-5B~7---------2-chloronalhthalene 381.18 
8S-74-4---------2-Nitroani ine 1848.14 
131-11-3--------Dimethylphthalate 381.18 
20e-96-8--------Acena~hthylene 361.1S 
606-20-2--------2,6-Pinitrotoluene 381.18 
121.-14-2--------2,4-Dinitrotoluene 381.18 
99-09-2---------3-Nitroaniline 184B.l.4 
83-32-9---------Acenaphthene 381..1.8 
51-2e-s---------2,4-Dinitropnenol 1848.14 
lOO-02-7--------4-Nit.rophenol 1848.14 
132-64-9--------Dibenzofuran 381.18 

216 523 5201 95% 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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U 
U 
u 
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U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 

P.08 



ata File: /chem/m.i/ro&80818a.b/ml1504.d 
epor.t Date: 19-Aug-1998 11:29 

Client Name; MKF-OH 

SWOK/AATS 

TARGBT COMPOUNDS 

Client SDG: roBS0818a.b 
Client Sample In: NSWC-02/11-BP3 . Sample Date: 
Sample Location: 
Lab SAm21e ID: 35252.01 
Sample Type: SOIL 
Analysis Type: SV 

Sample Point: 
Date Received: 08/14/99 
Quant Type: ISTD 
Level: LOW 

Data Type: MS DATA 
Misc Info: MS510·*INSTM*MKF-OH*35252.01*30.2G!lML/1UL* 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/KG) ug/Kg 

84-66-2---------Diethylphthalate 38L18 
86-73-7---------Fluorene 381. ~B 
7005-72-3-------4-Chloropheny!-pbenylecher 381.18 
100-01-6--------4-Nitroaniline --- 1848.14 
86-30-6---------N-NitrosodiphenylamIrie 381.18 
S34-52-1--------4,6-0initro-2-methylphenol ___ 1.849.14 
lOl-55-3--------4-Bramophenylpbenylether 3S1.18 
llB-74-1--------Hexachlorobenzene 381.18 
87-B6-S---------Pentachlorophenol· 1.848.14 
8S-01-S---------Phenanthrene 381.18 
120-12-7--------Anthracene 381.18 
84-74-2---------Di-n-butylphthalate 381..1.8 
206-44-0--------Fluoranthene 381.18 
129-00-0--------Pyrene 381.18 
85-68-7---------ButylbenzylphtnaIate 381.1.8 
56-5S-3---------Benzo(a)anthracene 381.18 
91-94-1---------3,3'-Dichlorobenzidine 762.35 
21S-01-9--------Chrysene 381.18 
117-S1-7--------biS(2-Etfirihexyl)phthalate 38L18 
117-84-0--------Di-n-octy phthalate --- 381.18 
20S-99-2--------Benzo(b)fluoranthene 381..18 
207-08-9--------Benzo(k)fluoranthene 381.1.8 
50-32-8---------Benzo(a)pyrene 381.1'8 
53-70-3---------Dibenz(a,h)anthracene 381.18 
193-39-S--------Indeno(1,2,3-cd'lYrene 381-18 
191-24-2--------Benzo(g,h,i)pery ene 381.18 

~==~=_.~s __ ==~=~=s=~=~s==~=~==e~;=e_s==~_==~=_ ;::. __ ===~c=C's_c.= 
367-12-4--------2-Fluorophenol 3714.47 
4165-62-~-------Phenol-d5 3858.29 
4165-60-0-------Nitrobenzene-dS 1453.51 
321-60-8--------2-Fluorobiphenyl 1628.69 
118-79-6--------2,4,6-Tribromophenol 2559.83 
98904-4)-9------Terphenyl-d14 1787.58 

AUG-20-1998 14:44 216 523 5201 97% 
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10 CLIENT SAMPLE NO. 
PBSTICIDE O~GANICS ANALYSIS DATA SHEET 

.ab Name: SWL-TULSA 
NSWC-02/11-BP3 

--
Lab Code: SWOX Case No.: MlCF-O Soo No.: 35252 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

'" Moisture: 14 

30.1 (g/mL) G 

decanted: (Y!N) N 

EXtraction;· (SepF/cont/Sonc) 

Concentrated Extract Volume: 

Injection Volume: O.SCuL) 

GPC Cleanup: (Y!N) N 

SaNe 
10000 (uL) 

pH: 7.0 

Lab Sample IO: 35252.0l 

Lab File rD: 

Date Received: 08/14/98 

Date Extracted:OB/17/98 

Date Analyzed: OS/18/96 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND . (ug!L or ug/Kg) UG/lCG Q 

319-B4-6----.---alpha-BHC 1.5 
319-85-7--------beta-BHC 1.5 
319-86~8-p------delta-BHC 1.S 
SB-B9-9-~-------gamma-BHC (Lindane) 1.5 
76-44-8---------Heptachlor 1.S 
309-00-2--------Aldrin 1.5 
1024-S7-3.-----.He~tach1or epoX1de 1.S 
959-9S-8--------En osulfan I 1.5 
60-57-1---------Dieldrin 2.9 
72-55-9-----~---4,4'-0DE 2.9 
72-20-S---------Bndrin 2.9 
33213-65-9------Endosulfan II 2.9 
72-S4-8---------4,4'-DDD - 2.9 
1031-07-8-----A-Endosulfan sulfate 2.9 
50-29-3--- -- - - --4",4' -DDT 2.9 
72-43-S---------Methoxychlor 15 
53494-70-S------Bndrin ketone 2.9 
7421-93-4-------Endrin aldehyae 2.9 
SlOJ-71-9-------alpba-ChlOrdane 1.5 
5103-74-2-------gamma-Chlordane 1..5 
8001-35-2-------Toxaphene 96 
12674-11-2------Aroclor-1016 38 
111.04-28-2---- p-Aroclor-1221 38 
11141-16-5------Aroclor-1232 38 
53469-21-9------Aroclor-1242 38 
12672-29-6-·----Aroclor-1248 38 
11097-69-1------Aroclor-1254 78 
1.10Sl6-82-S------Aroclor-1260 78 

Surrogate amcunt spiked 15.47 
, 

FORM I PEST 

" 
AUG-20-1998 14: 45 216 523 5201 
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Form 1 

PCDD/PCDF ANALYSIS DATA SHEET 
Use for Sample &nd Black Results 

Lab Name: southwest Lab. of Oklahoma Episode NO.: 35252 

Page " of (; 

NSWC-02/1.1-BP3 

Client Name: MKF-OB Lab Sample In: 35~52.01 

Matri~ (aqueous/solid/leachate): Golid Sample Wt/vol: 10.06 9 or 1nI.: 9 

Sample Receipt Date: 08-14-98 Initial Calibration Date: 05-04-98 

Ext. Date: 06-18-98 

~alyeis Date! 19-AUG-98 Time: 03:04:00 GC Column:DB-S 

Ext. Vol(ul): 100 

Inj. Vol(ul): 2.0 Blank Data Pilename: EOO~4?8#1 

Dilution Factor: 1 Cal. Ver. Data Filename: E002277#1 

Concentration Units (ng/L or ug/Kg dry weight): ug/Ks' t Moisture: 13.59 

CONCENTRATION Df:'I'ECTtON Qual. lOW umm. RRT CCAL 
NUUoYTE FOUND LIMIT (i) RATIO (2) (2) RRF 

~,l,7,8-TCDD ... 0.068 11 .. .. 0.82 
1,2,l,7,9-PeCDD .. 0.072 U • .. 1.35 
l,2,3,4,7,8-HxCDD .. 0.107 U ... • 0.76 
l,2,1,6,7,8-RxCDD ... O.loe tJ • '* 0.7S 
1.l,l,7,B.9-RxCDD • 0.100 U • .. o.n 
1,1,1,4,6,7,8-HPCDD * 0.091 t1 • • 0.75 
OCDD • 0.103 U • • 0.72 
~,3,'1,B-TCDF ... 0.060 U .. .. 0.89 
1,2,3,7,8-PeCDF • o.osa u 1r .. 1.26 
2,1,4.7,e-PeCDF • O.OSO t1 • * 1.49 
1,l,3,4,7,S-BxCDF • 0.053 U .. .. 1.04 
1,2,3,6,7,a-HxCDF .. 0.049 tJ • ... 1.12 
l,2,3,',e,9-KxCDF .. 0.053 U • .. 1.05 
2,3,4,6,7,8-HxCDF • 0.053 t1 • .. 1.05 
1,l,3,4,6,7,8-HpCDF • 0.031 U • .. 1.43 
1,2,3,4,7,8,9-BpCDF • 0.036 U ... .. 1.23 
CeDF ... 0.059 U .. .. 1.13 

TOul Tetra-Dioxin:::! .. O.Oft8 

Total Penta-Dioxins • 0.0'12 
Total Hex&-Dioxin& .. O.loa 
Total Bepta-Dioxins iI 0.091 
Total 'retr&-Furans .. 0.060 
Toeal Penta-Furtms .. O.Oso 
Tot.al Hexa-Furans .. 0.049 
Total Hepta.-P'urane .. 0.031 

(1) Qualifier U indicates not detected; The X & I indicates EMPC. The c needs value 
from second colurm1 ~a1yeis. The B indicates possible blank cODtatnina~ion. 

(~) ~on ratios and RRTa are spec1fied in Tables 9 and 10, Method 8280. 

AlIG-20-1998 14: 45 216 523 5201 96% P.11 



ORRISON KNUDSEN CORPORATION 
X-FERGUSON PLAZA 
500 WEST 3Rt) STREET 
:LEVELAND, OR 44113-140 

Ittn: RICK PURVIS 

'ROJECT : NSWC CRANE 
»f 35252.01 
;AMPLE t: NSWC-02l11-BP3 
~OCAT!ON: 
olATRIX Soil 

!o1ISCELLANEOUS 

PA~TER 

TOTAL CYANIDE 
TOTAL SULFIDE 

RESULTS" 

0.25 
20 

u 
u 

REPORT 35252.01 

REPORTED 08/20/96 

SAMPLED 09/13/98 
SUBMITTED! 08114/96 

\-MOISTURE: 13.6 

D~TE DATE REFERENCE 
UNITS PREE>AAED ANALYZED METHOD 

mg/kg 08/17/98 08/18/98 SW 9012A 
~g/k9 08/17/98 EFA 316.1 

·*RESULTS REPORTED TO A MAXIMUM OF 3 SIGNIFICANT FIGURES 
AUG-20-1998 14=45 216 523 5201 

r-.~c::: ----

P.12 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West AJbatty Broken Arrow, OIdabOIJl8 '4012 Offiu (918) 251-2851 Fax (911) 251-2599 

MORRISON KNUDSEN CORPORATION 
HK-FERGUSON PLAZA 
1500 ~EST 3RD STREET 
CLEVELAND, OH 44113-140 

Attn: RICK PURVIS 

PROJECT : NSWC CRANE 
LAB. : 35252.01 
SAMPLE i: NSWC-02/11-BP3 
LOCATION: 
MATRIX : soil 

REPORT 35252.01 

REPORTED 06/21/98 

Sk~PLED 08/13/98 
SUBMITTED: 08/14/98 

'MOISTURE: 13.6 

METAL P~RAMETERS REPORTED ON A DRY WEIGHT BASIS 

PARAME'l'ER 

MERCURY 
ALUMINUM . 
Jl.RSENIC 
ANTIMONY 
LEAD 
~:b.RIUM 

ENIUM 
... ~YLLIOM 
THALLIUM 
CADMIUM 
CALCIUM .' 
CIiROMIOM 
COBALT 
COPPER 
IRON • 
MAGNESIUM· 
MANCru.'ESE . 
NICJ<EL 
POTASSIUM 
SILVER 
SODIUM . 
VANAD!UM 
ZINC 

RESULTS'" 

0.037 U 
9400 
5.3 
1.6 U 
12 
150 
O. SS 0 
0.59 
1.1 U 
0.33 U 
1400 
12 
1.1 
13 
13000 
1300 
940 
12 
1000 ' 
1.1 0 
280 
22 
46 

DATE DATE REFERENCE 
. UNI'l'S PREPARED ANALYZED METHOD 

mg/k9 06/18/98 08/19/98 SW 1470A/7471A 
mq/kq 08/17/98 OB/20/98 SW 6010A 
mq/kg 08/17/98 08/20/98 SW 6010A 
~g/kg 08/17/98 09/20/98 SW 6010A 
mglkg 08/17/98 08/20/98 SW 6010A 
mg/kg 08/17/98 08/20/96 SW 6010A 
mg/kq OB/17/98 oe/20/98 sw 6010A 
mqlkg 08/17/98 OS/20/98 SW 6010A 
mg/kg 08/17/98 OS/20/98 SW 6010A 
mg/kg 08/17/98 09/20/98 SW 6010A 
mg/kg 08/17/98 08/20/98 SW 6010A 
mg/kg OS/17/9B 08/20/98 SW 6010A 
'mg/kg 08117/98 oe/20/98 SW 6010A 
mg/kg 08/17/98 08/20/98 SW 6010A 
mg/kg OS/17/98 08/20/98 SW 601DA 
mglkg 08/17/98 08/20/98 sw 6010A 

:mg/kg OB/17/98 OS/20/98 SW 60l0A 
mg/kg 08/17/98 08/20/98 SW 6010A 
mg/kg 08/17/98 OS/20/98 SW 6010A 
.mg/kg 08/17/98 08/20/98 SW 6010A 
mg/kg 08/17/98 08/20/96 SW 6010A 
~g/kg 08/17/98 08/20/98 SW 6010A 

.mg/kg 08/17/98 OS/20/98 SW 6010A 

**RESOLTS REPORTED TO A MAXIMUM OF 3 SIGNIFICANT FIGURES 

AUG-21-1998 11:48 216 523 5201 P.02 





E-2 

Initial and Follow-up Sand Drainage Layer Test Results 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 28, 1998 
REPORT #097 

• Sand Drainage Layer - PSG completed placement, spreading, and 
grading of the six inch sand drainage layer. 

Using a JD 550 dozer, PSG tracked the entire length of the DBG 
cap to lightly compact the sand drainage layer once placement and 
grading were completed. 

An as-built survey of 25 foot center was conducted by MSE, a 
subcontractor for PSG. All areas out of tolerance were corrected 
by PSG. Average depth of sand ranged from 0.5 to 0.7 feet. 

After the MSE survey and random spot check cleared an area, 
PSG and EDCI began deployment, placement, and sewing of the 
non-woven geotextile over the sand layer. Starting at the NE end 
and working southwest, the panels were placed across the width of 
the cap per panel layout. EDCI is using TNS R70 six ounce non
woven geotextile and KemFast thread for the geotextile Type 1, 
filter fabric. Pursuant to the subcontractors request, heat bonding 
of the geotextile was approved for use however, EDCI elected to 
continue to sew the geotextile panels together. 

• Biotic Layer - held preparatory meeting for the installation of the 
six inch biotic layer with geotextile cover over the -2 inch rounded 
gravel layer. 

Page 1 of 3 



Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Inspection: 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

• MK - performed ten random spot checks on the sand drainage 
layer thickness: 

Approximate Location Sand Thickness 
N1311650 E 3049200 5.8 
N 1311600 E 3049250 6.0 
N 1311550 E 3049250 6.2 
N 1311550 E 3049150 8.0 
N 1311450 E 3049100 8.0 
N 1311450 E 3049150 6.2 
N 1311400 E 3049100 6.7 
N1311450 E 3049050 6.2 
N 1311400 E 3049000 6.7 
N 1311350 E 3048900 6.0 

4 of 10 areas were photographed for documentation. 

Photographed 
yes 
yes 
yes 

yes 

• MK - observed placement, spreading, grading, and light 
compaction by tracking using a JD 550 dozer. 

• MSE - performed a cross section of the cap area on 25 foot centers 
for an as-built of the sand layer. 

• MK - confirmed that TNS R-70 geotextile, the approved Type 1 
geotextile has all required submittals and is being deployed over 
the sand for the sand drainage layer. 

• MK - after the survey was performed, MK approved placement of 
preceding layer for the DBG cap construction. 

• MK - observed deployment of the first panel, GT -01, of the 
geotextile over the sand drainage layer on the NE end of the cap 
and confirmed that the panel was reasonably straight and smooth. 

• MK - visually inspected the following geotextile panels and seams 
for rips, tears, irregularities, and continuously interlocking 
stitching: 

Page 2 of 3 



Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

PANEL # ROLL # STRIP STATION 
GT-4 0992138 1 
GT-5 0992165 1 
GT-3 0992138 2 
GT-2 0992124 2 
GT-l 0992124 3 
GT-6 0992165 4 
GT-8 0992138 5 
GT-7 0992165 5 
GT-9 0991894 6 
GT-l1 0991844 7 
GT-I0 0991894 7 
GT-12 0991894 8 
GT-13 0991844 8 
GT-14 0992118 9 
GT-15 0991868 10 
GT-16 0992118 10 
GT-17 0991868 11 

Attachments: 0 

Page 3 of 3 
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· PHILIP SEP 081997 
fi3,([2Ii{'l~I~I~:i MI 

• ,PLg;;a cV-rRAl\p 
September 04, 1997 

Mr. Vernon D. Logan 
".eOr ~'( thet the (eQuipmeml (material) (anie I shown and mMkild in 

;,:., ~ubmlttalla that pfOpOSad to be incorpor"}IIID~ Numoor 
:'1162467·93-0-1101. it .. = La .... -..ct~ .. Contract Administrator 

Morrison Knudsen Corporation 
300 Highway 361 

~~. ~ .. ......, .... '*lll' ~.II** ..... Me c;:AIID FOR 

NSWC - CTR 12 
c.r-.crbyW hI C R Ie •• _~ .... ..,.~.-,:~_"...-.~~ 
~ ............... 

Crane, Indiana 47522 
OtmftGd·by 01. _1";_r-..,~ .... ~~t!1---,-• .f!:.Q~ 

Dear Mr. Logan 

Project: Dye Burial Grounds Cap 
NSWC Crane, Indiana 

Project No.: Subcontract 4324-106 
Contractor: Philip Services Corporation 

210 West Sand Bank Road 
Columbia, Illinois 62236-0230 

Re-Submittal No. 017A 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3, 1997, Section 01300 - Submittals, 

Item No. 

1-47 

Description 

Drainage Layer Gradation, Permeability 
Sand Type - #23124 

Section No. 

02200 

These submittals have been reviewed and approved by Philip Services Corporation. If 
there is any questions concerning this submittal, please contact: Donald Flowers, Project 
Manager, Philip Environmental Services, 210 West Sand Bank Road, Columbia, Illinois 
62236, (800) 733-7173, Ext. 7382, Fax (618) 281-6477 

Sincerely, 

PHILIP ENVlRONMENTAL SERVICES CORPORATION 

Donald L. Flowers, 
Project Manager 

PHILtP ENVIRONMENTAL SERVICES CORPORATION 
210 West Sand Bank Road' P.O. Box 230' Columbia, IL 62236-{)230 

(618) 281-7173· (800) 733-7173' Fax (618) 281-5120 
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09.....04 .'97 13:21 r-, 
ID:R0G8R~ :DUP BLGTN. FA>(:812-332-C 

SEP.-U4'97(THU) 12:51 SIEBOLOT ILAW CO ASP TEL: 812 27 5 777 b 

BOWSI!R-MOANER, IINC. 
CORPORATE: 411115 T&lYfollNlI\II R.o.d. P. O. Bole 5' • O~on. Ohl, 45401 • 6'~36-8S0G 

LABORATORY REPORT 

Report To: RoseTS Gr()Up. Inc. 
A1.t.n: Steve Rosobeny 
P.O. Box 849 
Bloominawn. IN 47402-0849 

Date )1Ul\l.Bry 18, 1995 
Repol t No. OOOlS7 
W.O. No. l0!50~O 

Report On: Laboratory AnH1yses of Two Granular Malcri&is f("l 'lhc Do.viCAI' County LandClll 
lA.lCra..l ExplUlsion Project 

On January 16. 1~5. two 6IlIld samples were 6ubmiu.cd fot I tboratory &f\ul~ for Lho . 

Drove referenced project. 

Testing wl1. .. performed In accordance with the following AS··M proced.~ a~ s;pedOed hy 

the client.: 

ASTM 0422. "PlU1iclc-Si,-;e An81y~ of Soils". 

ASTM D 1140. "Amount of Marmal in Soils Finer ThIUl lh~ No. 200 (75-s.un) Sievo". 
ASTM 02434. "P~rmoabi1ily of ORnular Soil$ (ConsUl1l Head)". 

ASTM D431R. ·Uquid Limh .• Plastic Limit. and Plul.\oi.y Index of Soils". 
ASTM D~7. "Classification of Soib (or En,lnocring . 'urpose. ... '·. 

Rcl;ulL<; are summari:r.cd in Table 1 and deLaUod (1n the I.ltach!d data SheeL'>. 

Should you have any lJ.uesuons. or if we roHy be of fUrther I crvicc. pleQSe contaCt us III 

(513) 236·8805. 

1WJ?lcfw 
000157 
l-Cltcm 
l·Fi\c 

RJ ~pect.fully submlued, 

~ 7·MORNER.~lN~~ 

~.,q...JJ~ W, 
J .ma W. Pletch«. Mnnllaor 
( onalruction Maccriul& m1d 
( <:orcclmica.l Labotcl(oric~ 

AJJ FI.ports R,m.Jn The COt't~ FJr0p6tty Of BOW5£R-MORNER, nd No PlJb/IOatloo O(1);.rribution 01 
FlI1pOIT6 M.y S. UMJe Wlrhout Our EltptfIa Wtitr,n Conunt. ~pt I ~ ALlthorlz~ By CantraoL Rosu~ 
ContAIned In 'T'hi6 R~ Ar. R.n.ctiwt Only 01 7he Ite,", C.lIbrat9d ( f T Hf6d. 11nlN8 Of~rwt.. Agrrud, 
:;.~ Dr ~lmam; Wlfl Be Df.c;.-rded Or Retumftd AI BCJIMUlNAol ,.r'. Di:s~tlon . 

.. 

3 

P.002 



ID:ROGER ~ BLGTN. FRX:812-332- 3 

SEP. -04' 9ifTHUI 12 :51 SI£BOLDT ILAW CO ASP TEL; 8] 2 ]:I 5 77 i 6 
:.r~ 18 '95 el: 15PM BOW::,t:R MORl'IE«. INC. 

W,O. No. 10503{) 
ReporL No. 000157 
lonauty 18. 1995 
Page 2 

SQ1l1ple 10; 

Sieve Size 
lr. 

3/4" 

1/2" 

~/S" 

#4-

-#10 

~20 

ffd.O 
m7() 

#100 

~200 

Gravel. %: 

Sand, %: 

Silt. %: 

Clay. % CO.OOlfr}m): 

UquidUmit: 
PJa.«>tic Limit: 

Pla!tdclty index: 

u SCS C.lMalficatl.on: 

ROiers Group 

Table I 

Summary of R~ult& 

9:riOOO6 
SIIbilhpr 

95000~ 
23-14 SHod 

Pen:ent Pu: .!!in~&L-.-_____ _ 

100 

98 
93 

RS 

71 

55 
45 
31 

11 
12 

11 

30 

60 
5 

S 

26 

18 

8 

sw-sc 

100 

80 
~3 

22 
4 

1I 

o 

o 
100 

o. 
{J 

Non-Plastic 

SP 

4 

P.OOj 
P.2/2 



Q9/().4 • 'lf1 13: 21 ID:~ ~OUP BLGTN. FAX:812-332-{ 

iEP.-04·97(THUlll:51 

Dille: 

SIEBOLDT ILAW CO ASP TEL:812 275 7776 

CONSTANT BEAD PERMEABlLIT) TEST 

ASTM ~34 

Jnnuary 1S, 1995 

Project No.: __ -..J..;Hlol...LlJ5t""'3M.l0OL-___ _ 

CUenu Rogcrs Grs,.lU'Q 

Project: Dmjni£IIQ Layer Mlterial 950005 

Material DeBC.rJ pt1on: _-""'2..13-:.I2~4:-...>:lS.a:anwdL_ _____ _ 

SPECIMEN DATA 

Dimeoskm. Inches. 
Hci:bt: 
DWrIll:ter. 

Weit;,hL. lblS.: 

Dry Unil Weight. pcf: 

Penneubility. cm/!jec .• 

k: 

6.2-
6.0 

11.15 

110.0 . 

3.8 

5 

P. 004 
P .• V9 



09/Q4. '"97 13:21 ID ROGER : , , 10UP BLGTN. FAX:812-332"""\. .5 PAGE 6 
SEP. -04' 97 ITHU I 12: 52 S I [BOLDT /LAW CO ASP TEL:8: 2 27S 777b P. 005 JAN 18 '95 1013~ EQl.J:'£R MORI'£R. Il'lC. . . _ . ., 

GRAI N ·S I ZE 0' Sl-R I BUT I ON 'rEST REPORT 
e 

.... ..5 $! 

100 

r:: .c_ ....... _ r:: CI ! 
._... N ~ 0 0 ,,~ ;;,. 

• r"l f'oI.! _:t~~. ;.. .:;. ~ :. .. 
~~~~~~~~~~~~~--~~~~~~ r~~~~--~~ 

~ 

;0 ~~~+++-~+-~H+~:+\~~--~++~~~--~H+++-~~--IH+~~~~~ 
'I \ 

80 1----i+++++-t:-.,-'-+--'-l4: ~.....,.....~~_~.u +--.t-I~~--f.!.: :J-~ -.-+-I--+--H+~~+--+-

70 ~.~~~'+++-~~~~44~~~~~~~~ +++-~~~~~~~--~~~~~.---
5 \~ 
~ 60 1---~.H~I-t-I-+--+--+--4+4-++-.j-4--+-~--.~~J....4..-I '-+--~ ~-4-~~f--+H4-.t-+-+-I-+--I 
l.. 

ffi 50 I----+of+t-++-........,!---l-~-i+t-+++-+--J----i- -+l~H-~"""'""+--t +T+-I-+-+--+---I+-H ;--;--+-+--1--

() 

~ <1\ a J----;tt-t++;-+-"i--.I:t+1I-t-1-:-t-+--+-~+H-~-+-+-+----.j ........ -.--t--I 

30 _ :.--ttH-++-+:-;--+---li'H-I-rl--t-+-+--~4\~-+--+--H-I.-I--'-+-f--4--+------I-i~I-4-~+"""";'--I 
lO ____ ~.I-r~~--~~++~-r--~~+\~~~~H+~+_~r_~+H++4_~~~ 
': ~~~--f.H-++--+-+--+--i-----+l H-+~'~ N.,-+-: "-.- +H-~-4---f t.I-+-+---+-+-4--I 

;!OO 100 10.0 , .0 0 , 0.01 

G~A'N SIZE. - mrTI 

~'~_7 __ I __ O_._O~r-___ O_._O~ __ --+-------_~9.g _=-~~I====:=~~:~O--.~l=~~ 
TelS t 7. 4-3" % GRA~t:..:L::""-_I--______ ~.:;...-::S:.:..A.;;.;N;.::;;D ___ -_ I l\ SILT % Cl~Y~ 

----+-------- ---~------------------
~~---L---~~----

u._. ___ . _P_I_-l-_D...;e_5;.......j __ O....:e:.::o:.......j. __ O~~=0-r-___ D.;.:5-=-0-4-__ D_,:..=~:...-t--_O,..:..:O~_i-_c.;.G _4-__ C
\'::;" ------l 

NP 2.48 1.01 0.78 0.5'10.35600 . .:5065 0.64 3 . .3 • -------+---~~~----+-

AASl-ITO us~s 

~---------------------------~---------------------.--~-------~----------~ SP 
MATERIAl DESCRIPTION 

• BROWN SANO 

PrQJe~t No.~ lO~030 ROGERS GROUP 
~roJ~o\~ OAV1F.SS CO, LANO~I~L LATERA~ ~XPANSION 

• Lo,-atigr! g~0005 23-24 SAND 

Oete:.': 01-17-95 

G~AIN SIZE DISTRIBUTION TEST REPORT 

fltcmorkG: 

BOWSER-MORNER, INC. Figure No. _.---------___ .~_~=-~ __ ~~*"~~~~.c~ ___ ~==~--____________________ ~ 



09/Q4 "97 13:22 ID:~-~ BLGTN. 

-
..~ 

Fro< :812-332-< PAGE 7 
SEP. -04' 97(THU) 12:53 SIEBOLDT fLAW CO ASP 

.J~ 18 '95 10: ~ EOI./SER MORNER. INC. 
TEL:812 275 7776 P.OO& 

P.~J 

, •• 1 .---.. -=a....---c:t:=-==:::r ___ c.c:=tzm.~ ______ ....... ____ .---.-.-_ .. ~cs • _____ .. - ... ~tr-Kl ___ a:.-z .. _ ....... _ 

GRAIN SIEE DISTRIBUTION TEST DII.TA 'l'e6t No.: 7 
~--------------------------------~---~--------~----.-----------------------~~ 
:. I 01-17-95 
)ject ~C.I lO~030 ROGBR6 GROUP 
,jaotl DAVIESS co. LANDFILL LATERAL EXPANSION 

----------------------------------~~-------.-------.--------------------------

.----------~~------ -.----------~-~-~.--------------.--------------------------)ation of Samples 
npl. Deecript~an' 
:5 Cla"8' SP 
5B'1'O Cla •• ; 

95000~ 23-24 SAND 
BROWN SAND 

Liquid limitl 
FlalJt!city incit!xl NP 

---.--.------------------~~~----------------------.. --------------------------
-_-____________________________________ - ____ ~ _____ 4. ____ ~ ____ ~~ ______________ _ 

marks: 

r:J. No. s 

------------------------------------~-----------~-,.---~~----------------~----Heohanical Ana~y.iQ Oat. 
--~---~~----------~-~----~~--------~~-------------.~-------------------------Initial 
y .ampl. and ~are- 7.1.00 
re 219.19 
y .63pl. wei~ht = 521.81 
re tor cumulative wuiqht ret.ined~ 0 
S.' " Cumul. wt. Peroent 

• 4 
t 1.0 * 20 
•. 40 
I 60 
• 100 
I 200 

retained finer 
0.00 100.0 

lO~.54 79.6 
243.06 ~3.4 
40g.78 21.5 
499.76 4.2 
519.96 0.4 
~21.S4 0.1 

.----------.--------------------------------------.--~---------~--------------Fractiona1 Components 

._-----------------------------------------------_ .. _--------------------------
~.v.l/Sano h •• eo on *4 .leve 
lnd/Fine. baaed on .200 sieve 
+ 3 in. - 0.0 , GRAVEL - 0.0 \ SAND ::::0 99.9 
FINES - 0.1 

~ -
2.48 DeO-
0.5105 D15-
0.9443 Cu. 

1.007 D50= 0.782 
0.35604 D10- 0.30655 
3.2847 
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SEP.-04·4J7I1'HU) 12:53 SIEBOLUT fLAW CO ASP 
Jf:¥'! 18'95 H~:35AM BOWSER MQRNE:R, INC. 

FAX:812-332-{ 
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PAGE 8 

P. U07 
P.7r3 

GRAI N S I ZE 0 I STR I BUT I ON TEST REPORT 
c .-

l: C C 
c , 

.~ ~ .,j 
i ~ -. . S ~ 9- ~ ~ i '00 .. " ... .l. L' ;::r r; ~ - - .... ;. -I 'N . . 

; ; 
gO : 

;, . -. . : 
eo : : : 
~ : 

: : . 
: : : 

""= 70 . : .. 
a: : : ;i\ ; 

w : : : I :z 60 ; : ; - f--- . . -. 
lL ; 

~ : : 

!Z ~ : 
50 . , . ., . 

W : : : " : i 0 
Q::" : : ; 

laJ 40 : 

0.. : : : . 
~ : 

: , ~. 
~O ; 

= : 

:~ 
; : I 

: 
I I 

20 . 
: : ~ : I 

: ; ~- ~ 10 : 

: . i 
.. : 

: 
0 : 

.-1.....-

=ZOO '00 H.l. 0 , .0 0, , 0.01 0,0(11 
C"AIN SiZe: - rnfl" 

-. -
Te~t 7- +~ .. ,; GPAVEL ~ SAND J ,; 51 L1' - CLAY /. 

1-- - j • B 0.0 29,5 ('50.0 5. , ~ ... - - ., -
- .. -

. 
.. 

'-I.. PI 085 OEjO 050 0.30 D,!> 0'0 Cc C ... 
f--26 

. 
-45.2 

.-
• 8 ~.44 2.59 '.32 0,407 o.22L~ 0.O!5g6 , .04-

.- -
. '- .'. . .. , 

UATI!:"IAL DESCRIPTION WaCS AASHTO 

• elROWN WELL-GRAnF.O SAND WITH CLAY AND GRAVEL sw-sc 

---
P("cJ.ct No. : 1 o 5Q..:5 0 ROGER.S GROUP ~.rnorks: 

Project: ()AVIESS CO. LANDF"ILL LA"~~At.. EXPANSION 

• \...OC::CI t Ion: 9!:.OOOe STABILIZER 

Dal.: 0'-'0-95 

GRAIN SiZe: DISTRlelUTION 'TEST REPORT 

BOWSER-MORNER. I Ne. FI9ure No. ---. 

• 



09/04 :97 13:22 I D : ~ {(JIJp BLGTN. 

S£P. -Of 97{"HUi 12:54 SI£BOLOT fLAW GO ASP 
JAN 18 '95 lld::.:JbHM ~ t'IVP'O~~1 4' ...... 

FAX:S12-332--( 

T£L:812 275 7776 
PAGE 9 

P. 008 

l_ ......... __ -~Qrw_::::::I ___ ~ __ .... ___ a;~ ..... WQIII ______ ~ ... " __ "' __ C:J.:_"-==':::d!N" __ ~.o.. ___ . 
GRAIN SIZE DISTRIBOTrON TBST 01.'1);, Tellt No. t e 

--~-----------------------------------------------~.-------~---------~------~ 
01 01-18-95 
jeot No.: lO~030 ROGERS GROUP 
Iject. DAVIES6 CO. L.A.NDFILL LATERAL EXPANSION 
1.-::=:s __ .... --_.'C:I:-=-____ ~ .. _ ... __ p ......... aLa:a ____ - .. _ca:::::.._.__=r.=; ;a •• -=--____ c;:; ____ ...... ~IK==:::.:::r __ -

,---~---------·----------------~_~r--____ --_______ --·-----------_____________ _ 
S&znple Dilta 

.------------------------------------------~--------------.-----------~~-----I.tion of Sample I 
lple Oeacription: 
~S ela ... : SW-SC 
iHTO Clllse: 

950006 STABiLIZER 
BROWN WELL-GRADED SAND WITH CLAY AND ORA VEL 

Liquid limit: 26 
Plaatioity ind~KJ 8 . ______ -_J _________________ .--___ ~ ____ -~ ________ --.---_______ ---------__ ---__ _ 

----~-------------~-------------~-----~-----------.--------------------------
aarkn: 

;. No.! 
--____ ... ---------____________ ... __ - ______________ - ___ t .------------------------.. -

-------------------------------.. -----------------_. ----._----------------------
Initial 

y .ample and tare- 1869.80 
re 216.40 
y .tple weight == 1653.40 
mpl. split on number 10 aieve 
lit aampl4t d,,~a; 
Sample and tare 2 ~O.04 Tare. 0 Sample ~Bight • SO.04 
Cumulative WRi~ht r&tained tare~ 0 
,ro for cumuliilt1vI!I weight retained- 0 
Sie~. Cumul. Wt. Percent 

ret&inod tiner 
1 inohes 0.00 100.0 
0.7~ inohes ~7.BO 98.3 
O.~ inohes 114.32 93.1 
o.;?! inches 24~.49 85.2 
.. 4 487.40 10.5 
4# 10 743.91 55.0 
• 20 9.38 44.7 
~ 40 21.81 :31.0 
i 60 3~.76 16_8 
i 100 39.04 12.1 
t 200 40.47 lO.~ 

---------------------~-~------------------------------~----------~~~--~-------

------------------------------~--~----~----------------------~------~~--~-----
eparation Qieve is numb.. 10 
ercent -t 10 based on complete .nmple- ~S.O 
eight of hydrometer B&mple1 ~O.04 
ygroecopic moisture oorrectionl 

J It weignt & tare woo 52.18 



, U9/Q4 997 13:23 - . 
4 

ID:~BLGTN " . 3 • 

SE~ -04' 97(THUj 12:55 SIEBOLUT fLAW CO ASP 
.• J~ 18 '95 H~"3EA'1 80L.J5U-I MOR/'£R, INC. 

>rY weigh~ 'tara = 52.02 
('are II' 2!L 94 
!Y9roaoopic Ino.i.ture"" 3.4' 
Lculated biAsed weight- e7.~4 
~omatic t~p.rnture oorr8ction 
~ompo5ite oor~Qction at 20 d_q C ~-s 

~~eCU6 oorrection only~ 0 
ecitic gravity of solids- 2.65 
ecifio gravity oorrection fAc~or- 1.000 

FAX:812-332-~ 
~'" .... 

TEL:811 175 7176 

drometer typQ! 1~2H Effective depth L- 16.294964 - 0.164 x Rm 

ElapBtid Temp, Actual Correoted K Rm Eft. Diameter 
time, min deg c readinq reading depth wn 

1.0 22.0 13.0 8.4 0.0133 13.0 14.2 0.0501 
.2.0 22.0 12.5 7.9 0.0133 12.5 14.2 0.0355 
~.O 22 .. 0 12.0 'J • 4. 0.Ol33 12.0 14.3 0.022~ 

15.0 22.0 11.5 6.9 0.0133 11.5 1.{.4- 0.0130 
30.0 21.9 11.0 6.4 0.0133 11.0 14.S Q .. 009.3 
'0 .. 0 21.7 10.5 5.S 0.013' 10.5 14.6 0.0066 

123.0 21..4 10.0 5.3 0.0134 10.0 14.7 0.0046 
240.0 21.5 g.!!! 4.8 0.0134 9.5 14.7 0.0033 
~331.0 2l.5 9.:5 4.8 0.0134 9.S 14.7 0.0014 

PAGE 10 

p, 009 
P.9/S 

Ptll:oant 
fin.r 
9.6 
~.O 
8.4 

.7.9 
7.3 
6.6 
G.O 
5.4 
~.4 

.----~~---------------------~--------~------------.-~-~----------~----~-------
l'~aotion&l Components 

.-------------------------~--------------~-------------~---------~----------~. :avel/sand baaed on i4 .i.v. 
~d/Finea baaed on .200 eleva 
+ 3 in. - 0.0 ~ GRAVEL ~ 29.5 
SILT = 5.1 ~ CLAY w 5.4 

, S~NL> • 60.0 

:: -
9.44 D&O== 
o. '4074 D15-" 
1.0351 Cu =-

~.692 D50= l.318 
0.22131 D10- 0.05957 

..:15.1856 



NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System 

E-3 

Biotic Layer Test Results 

April 1999 





Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

DYE BURIAL GROUND 
SWMU 02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

August 3, 1998 
REPORT #102 

Activity: 

• Biotic Layer - PSG placed, spread and graded RH-5,-2" rounded 
gravel over the SW end of the DBG cap, completing placement of 
the biotic material. MSE performed a cross-section survey of the 
cap area and MKiPSG ran random checks on thickness of the 
biotic gravel. PSG, using a JD 550 dozer, re-graded and corrected 
any area found to be out of tolerance. 

• Cover Layer - PSGIMK conducted a Preparatory Meeting 
discussing placement, compaction, and grading of the 27 inch 
cover layer. 

Inspection: 

• MSE - cross-section surveyed the top of the biotic gravel for as
built conditions of the biotic layer. 

• PSGIMK - performed 16 random spot checks on the thickness of 
the biotic layer. 

SAMPLE # APPROXIMATE LOCATION DEPTH RECHECK STATUS 

1 N1311600 E3049300 4" 5 1/2" Pass 
2 N1311660 E3049260 8" 7" Pass 
3 N1311610 E3049220 4" 5 1/2" Pass 
4 N1311680 E3049210 9" 7" Pass 
5 N1311660 E3049125 101/2" 7" Pass 
6 N1311580 E3049150 61/2" 7" Pass 
7 N1311550 E3049200 10 1/2" 7 1/4" Pass 
8 N1311500 E3049150 7" 7" Pass 

Page 1 of 2 



Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

SAMPLE # APPROXIMATE LOCATION 

9 N1311500 E3049100 
10 N1311450 E3049150 
11 N1311450 E3049100 
12 N1311450 E3049050 
13 N1311400 E3049060 
14 N1311400 E3049060 
15 N1311410 E3048950 
16 N1311375 E3048900 

DEPTH RECHECK STATUS 

6 1/2" 61/2" Pass 
6 3/4" 63/4" Pass 

7" 7" Pass 
81/2" 7" Pass 

7" 7" Pass 
8 1/2" 1" Pass 

4" 51/2" Pass 
9" 61/2" Pass 

• MK - recorded meeting minutes of27 inch cover layer Preparatory 
Meeting. 

• MK - accepted biotic rock placement at the end of the shift for 
deployment and installation of geotextile. 

Attachments: 0 

Page 2 of 2 
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PHILIP 
14~"J lil"~I\~I~~. til I 

Environmental Services Group 
North Central Region 

Mr. Vernon D. Logan 
Contract Administrator 
Morrison Knudsen Corporation 
300 Highway 361 
NSWC - CTR 12 
Crane, Indiana 47522 

Dear Mr. Logan 

Project: Dye Burial Grounds Cap 
NSWC Crane, Indiana 

Project No.: Subcontract 4324-106 
Contractor: Philip Services Corporation 

210 West Sand Bank Road 
Columbia, llIinois 62236-0230 

Submittal No. 017 

August 15, 1997 
Project 18328 

C-, "'~' ,,~r!'~y mat the (eOUlpment) (matellalilarticle) shown and :r.ari<:ad 
:nls \uDITIm31 IS [nat proposeO to be mcorporated mto Contract NumDer 
.-.62467 -33-0-' 106, :3 In compltance wIth the contracl draWIngs and 
IPflClfiClItlOn, can oe Insuilled In the allocated space •• and IS APPROVED .=<' 
USE 

Cantfted by Submtnat Aovtow8f ________ .Date_ 
'signature when IJPpIIC8bIeI 

Centfted bot QC MGnoget __ -------,.0..--.. 
lSIQnaIUr8l 

J,vcomPL£T£ NEED 7JDA1,PJIJ/J./7Y 

REV/5£" AW ~~/77E ~#8 

tV/iii'? 7 
':sa 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3, 1997, Section 01300 - Submittals, 

Item No. 

1-45, 

1-47 

1-48 

Description 

Gradation Permeability Drainage Rock 
Stone Types - #53, #2, #8L 
Drainage Layer Gradation, Permeability 
Sand Type - #23/24 
Biotic Layer Gradation, Permeability 
Stone Type - RH5 

Section No. 

01300 

02200 

02200 

These submittals have been reviewed and approved by Philip Services Corporation. If 
there is any questions concerning this submittal, please contact : Donald Flowers, Project 
Manager, Philip Environmental Services, 210 West Sand Bank Road, Columbia, Illinois 
62236, (800) 733-7173, Ext. 7382, Fax (618) 281-6477 

Sincerely, 

PHILIP ENVIRONMENT AL SERVICES CORPORA nON 

IJ~~ 
Donald L. Flowers, 
Project Manager 

PHILIP ENVIRONMENTAL SERVICES CORPORATION 
210 West Sand Bank Road· P.O. Box 230· Columbia, IL 62236-0230 

(618) 281-7173· (800) 733-7173· Fax (618i 281-5120 
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U6/U4/98 THll 1U:54 FAX 618 281 895U ~ILIP COL WEST 

PHILIP SeaVICES CORP. 

210 WEST SAND BANK ROAD 

COLUMBIA.IL 62236 

(618281-7173) 

FACSIMILE TR.ANSMITTAl. SHEET 

roo ~&1R! 

COMPANY: ~;:;...,/J.--
DON FLOWERS 

DATE (p .... r-? ~ 
PAX NUMBBII.: ~/d- -8'51/- G, 'I 'Ii{ TOTAL NO. Of PAGES INCLUDINO COVEII.- .3 

Sl!.N06a:S UFEkENCE NUMBBjt, 

II.B: YOUIlllEP81lENCE NUMBI!.1l: 

C UkG&lofT [] POR. REVISw (J pLEAS£ COMMENT a PLI!:AS2 Il£PL Y [] PLEAS~ RBcYCLI! 

~ NSWC·CRANE 
4324-O00'~ 

PnOJECT MEf.l3ER M;T INFO 

mOJECT MANAGER X 
PROJECT ENGiNEER 
I~. &.yJPT I SAFETY AND HEALTH 

.~':~ )C 

fiELD ENGINEERING 

;7)AQ..CHARLESTON 

m.E: 

. FU: 
~~ r:. 11- '1- e-o,,<; 

Jl.IN-04-1998 11 : 02 618 281 8950 

~OOl 

NT 

~ 

P.01 
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PHILIP 
ENVIRON MEN r Al 

Environmental Services Group 
North Central Region 

Mr. W.O. "John MeCumbers 
Contract Administrator 
Morrison Knudsen Corporation 
300 Highway 361 
NSWC-CTR 12 
Crane, Indiana 47522 

Dear Mr. McCumbers 

Project: Dye Burial Grounds Cap 
NSWC Cran~ Indiana 

PHILIP COL WEST 

Project No.: Subcontract 4324-106 
Contractor: Philip Services Corporation 

210 West Sand Bank Road 
Columbia. Dlinois 6%236-0230 

Re-Submittal No. 017C 

June 04, 1998 
Project 18328 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3, 1997, Section 01300 - Submittals. 

Item No. Description 

Biotic Layer Gradation, Permeability 
Stone Type - RH5 

S~tion No. 

02200 

These submittals have been reviewed and approved by Philip Services Corporation. If 
there is any questions concerning this submittal, please contact: Donald Flowers, Project 
Manager, Philip Environmental Services, 210 West Sand Bank Road. Columbia, Illinois 
62236, (800) 733-7173, Ext. 7382. Fax (618) 281-6477 

Sincerely, 

PlllLIP ENVIRONMENTAL SERVICES CORPORA nON 

Donald L. Flowers, 
Project Manager 

JUN-04-1998 11:03 

PHILIP ENVIRONMENTAl SERVICES CORPORATION 
210 West Sand Bank Road • P.O. 801; 230· Columbia, IL 62236-0230 

(618) 281-7173· (800) 733-7173' fait: (618) 281--5120 
618 281 8950 93Y. 
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UIS/U4/t1l:1 nnl lU:54 tAl. ISH ll:ll ~tl5U 

08/04/98 THU 09:38 FAX 8'98483 
, 89/26;97 lS: 33 
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PHILU' lUL "h~T 

MITCHEll QUARRY 
ROGERS GROUP INC • 

CONSTANT HEAD PERMEABILITY TEST 
ASTMD~ 

Date: _____ :;SeJ?!em::a:;::=b=er::..l2~2:.... .... 1227t.e.:. _____________ ,;.....-

Project No.-: 

CliCllt: 

-
Pa-ojcct: 

spECIMEN DUA 

DimcDaioD. inches, 
Hcicbt: 
Diamdcr. 

Weight, 1M.: 

112239 

IRma Qmgp No. 970613 
'. . 

Penneability, cm/scc., 

k: 

618 281 89513 

6.2 

6.0 

9.1 

96.1 

45.2 

I 

Bowser MDmer 

96% 

~U03 

III 002 

P.03 
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Borrow Source Soil Report 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





~MOI' 1N KNUDSEN CORPORATION 
CHAIN OF CU~ JOY RECORD ~/ y 720 Park Blvd., p.o. Bi. 

Boise, Idaho 83729 • 

C~ ;;( (208) 386-5000 

Project No.: I pr0:Zl'~~e~ Cro."1e [),~ Y.::ur;o.,l 
Analy.'. Required 

~3~Y -O):)q "01 Split 

~~~/ Samplers: (Sig~~k 1< \ ~ e Samples 

Sampler: (Print) .~,('~ Qllbiler-
, -

Sample Sampling Point Sample Time Sample Yes No ~~~,~ .~ 'TYpe Description Date 1.0. Number ;p /"Y"~/7 
~ ;\ l~(,(ll.....J p,-f - z: ~IJ 

, 
"I /o/'ro ''iLj5 "iFiiRl v' /' ~ ...- ,., - ,., ,. ...-

~;l 1ru..('('bu.J{:);+ -f\I W~\\ 
, 

I~JIJ17 /L./ Y5 ~/~BP~ ,/ ,. 
~ /' , - ,., ,., ,.,. ,., -

-

i 

I 

I 

Co--.{l;,-
cb~ 

Relinqui;m=pture) /lJli~T;m; ~ 
Received By: (Signature) Relinquished By: (Signature) OatefTime Received By: (Signature) 

Company: Company: Company: I Company: 

Relinquished B1. (Signature) DatefTime Received By: (Signature) Relinquished By: (Signature) DatefTime Received By: (Signature) 

Company: I Company: Company: I Company: 

Relinquished By: (Signature) OatefTime Received By: (Signature) Received lor Laboratory By: (Signature) DatefTime Total No. Samples This Shipping Container: 

Company: I Company: Company: I Company: 

Relinquished By: (Signature) OatefTime Received By: (Signature) Relinquished By: (Signature) OalelTime Received By: (Signature) 

Company: I Company: Company: I Company: 
~ 

~\-#-s s ~~)/ S?lci-/ 
~" ..... o- ••••• 

if 



U.S. BPi\ - CDP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

0211BP1 
Lab Name: COMPUCHEM ENV. CORP. Contract: SW-846 
Lab Code: COMPU Case No.: 31923 SAS No.: SDG No.: 1366C 
Matrix (soil/water): SOIL Lab Sample ID: 871147 
Level (low/med): LOW Date Received: 10/03/97 
% Solids: 84.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -7440-36-0 Antimony_ 0.48 B N P --- -
7440-38-2 Arsenic 4.1 * P - - - -- -
7440-39-3 Barium 46.1 EN P - - - -Beryllium 7440-41-7 0.86 E P - - -- -
7440-43-9 Cadmium 0.09 B P 

Chromium -
7440-47-3 22.4 E* P - - - - -7440-50-8 Copper __ 14.2 * P - - -- -
7439-92-1 Lead 11. 5 E P - --- -
7439-97-6 Mercury_ 0.06 U N CV -7440-02-0 Nickel 13.1 E P - - -7782-49-2 Selenium 0.76 N P - - - -- -
7440-22-4 Silver 0.09 U P -7440-28-0 Thallium 0.59 U P 

Vanadium- -
7440-62-2 24.7 E P - - - -- -
7440-66-6 Zinc 25.6 * P - - -- -7440-31-5 Tin 1.3 B N P --- -

- -
- -
- -. - -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

:olor Before: BROWN 
:olor After: YELLOW 

Clarity Before: 
Clarity After: 

Texture: MEDIUM 
Artifacts: 

Comments: 
Undecanted_Dry_Weights __ Container:l.27g_Wet:6.20g_Dry:5.44g ___ _ 
Juplicate_(0211BP1D) ____________________________________________________ __ 

FORM I - IN }/90 5 



u.s. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

0211BP1 
Lab Name: COMPUCHEM ENV. CORP. Contract: SW-846 ---

Lab Code: COMPU Case No.: 31923 SAS No. : SDG No.: 1364C 

Matrix (soil/water): SOIL Lab Sample ID: 871163 

Level (low/med): LOW Date Received: 10/03/97 

% Solids: 84.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

AS Cyanide_ 0.59 U -----

• 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: COLORLESS Clarity After: Artifacts: 

Comments: 

Duplicate_(0211BPlD) _________________________________________________ __ 

FORM I - IN ILM03.0 

-o 



u.s. cPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

0211BP2 
Lab Name: COMPUCHEM ENV. CORP._~_ Contract: SW-8~S 
Lab Code: COMPU Case No.: 31923 SAS No.: SDG No.: 1366C 
Matrix (soil/water): SOIL Lab Sample ID: 871152 
Level (low/med): LOW Date Received: 10/03/97 
% Solids: 86.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7440-36-0 
7440-38-2 

Antimony 0.33 U N P 
Arsenic - - --

2.9 * P ---7440-39-3 Barium 34.0 EN P 
7440-41-7 Beryllium 0.30 B E P ---7440-43-9 Cadmium 0.03 U P 
7440-47-3 Chromium 12.9 E* P 
7440-50-8 Copper __ 7.6 * P ---7439-92-1 Lead 8.4 E P ---7439-97-6 
7440-02-0 

Mercury_ 0.06 U N CV 
Nickel 6.2 -E--- P ---7782-49-2 Selenium 0.53 B N P ---7440-22-4 Silver 0.09 U P 

7440-28-0 Thallium 0.57 U P -
7440-62-2 Vanadium 17.0 E P ---7440-66-6 Zinc 18.1 * P ---7440-31-5 Tin loS B N P ---

Color Before: BROWN 
Color After: YELLOW 

Clarity Before: 
Clarity After: 

Texture: MEDIUM 
Artifacts: 

Comments: 
Undecanted_Dry_Weights ___ Container:1.26g_Wet:6.28g_Dry:5. 61g _____ _ 

FORM I - IN 3/90 6 ; 



u.s. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

~ - 0211BP2 
Lab Name: COMPUCHEM ENV. CORP. Contract: SW-846 ---

Lab Code: COMPU Case No.: 31923 SAS No. : SDG No.: 1364C 

Matrix (soil/water): SOIL Lab Sample ID: 871172 

Level (low/med): LOW Cdte Received: 10/03/97 

% Solids: 86.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

- -Cyanide - 0.58 U AS 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- - -
- -
- -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: COLORLESS Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM03.0 

6 



1A SAlYJPLE: };O. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0211BP1 
Lab Name: COMPUCHEM Contract: OuYJ03-REVS 

~ab Code: COMPU Case No.: 31923 SAS No. : SDG No.: 1356C 

Matrix: (soil/water) SOIL Lab Sample ID: 871142 

Sample wl:/vol: 5.0 (g/mL) G Lab File ID: GH071142B52.D 

Level: (low/med) LOW Date Received: 10/03/97 

% Moisture: not dec. 15 Date Analyzed: 10/14/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ('..::"') 

CONCENTRATION ill7ITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 12 U 
74-83-9---------Bromomethane 12 U 
75-01-4---------Vinyl Chloride 12 U 
75-00-3---------Chloroethane 12 U 
75-09-2---------Methylene Chloride 21 B 
67-64-1---------Acetone 20 B 
75-15-0---------Carbon Disulfide 12 U 
75-35-4---------1,l-Dichloroethene 12 U 
75-34-3---------1,l-Dichloroethane 12 U 
540-59-0--------1,2-Dichloroethene (total) 12 U -67-66-3---------Chloroform 12 U 
107-06-2--------1,2-Dichloroethane 12 U 
78-93-3---------2-Butanone 12 U 
71-55-6---------1, 1, 1-Trichloroethane 12 U I 
56-23-5---------Carbon Tetrachloride 12 U , 
75-27-4---------Bromodichloromethane 12 U I 
78-87-5---------1,2-Dichloropropane 12 U 

, 

10061-01-5------cis-1,3-Dichloropropene 12 U 
79-01-6---------Trichloroethene 12 U 
124-48-1--------Dibromochloromethane 12 U 
79-00-5---------1,1,2-Trichloroethane 12 U ! 
71-43-2---------Benzene 12 U 

I 10061-02-6------trans-1,3-Dichloropropene __ 12 U ; 

75-25-2---------Bromoform 12 U 
108-10-1--------4-Methyl-2-Pentanone 12 U 
591-78-6--------2-Hexanone 12 U 
127-18-4--------Tetrachloroethene 12 U 
79-34-5---------1, 1, 2, 2-Tetrachloroethane __ 12 U 
108-88-3--------Toluene 12 U 
108-90-7--------Chlorobenzene 12 U 
100-41-4--------Ethylbenzene 12 U 
100-42-5--------Styrene 12 U 
1330-20-7-------Xylene (Total) 12 U 

-- I 

page 1 of 2 FORM I VOA 

12 . 



VOLATILE ORGANICS ANALYSIS DATA SHEET 

0211BPI 
Lab Name: COMPUCHEM Contract: OLM03-REVS 

Lab Code: COMPU Case No.: 31923 SAS No. : SDG No.: 1356C 

Matrix: (soil/water) SOIL Lab Sam?le ID: 871142 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: GH071142B52.D 

Level: (low/med) LOW Date Received: 10/03/97 

~ Moisture: not dec. 15 Date Analyzed: 10/14/97 

GC Column:DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: ___ (uL) Soil Aliquot Volume: ' . .:LJ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

-

7S-0S-8---------acetonitrile 12 U 
107-02-8--------acrolein 12 U 
107-05-1--------3-chloropropene 12 U 
106-93-4--------1,2-dibromoethane 12 U 
74-95-3---------dibromomethane 12 U 
110-57-6--------trans-l,4-dichloro-2-butene_ 12 U 
75-71-8---------dichlorodifluoromethane 12 U 
123-91-1--------1,4-dioxane 12 U 
107-12-0--------propionitrile(ethylcyanide)_ 12 U 
97-63-2---------ethyl methacrylate 12 U 
74-88-4---------iodomethane 12 U 
78-83-1---------isobutyl alcohol 12 U 
126-98-7--------methacrylonitrile 12 U 
80-62-6---------methyl methacrylate 12 U 
630-20-6--------1,I,l,2-tetrachloroethane 12 U 
96-18-4---------1, 2, 3-trichloropropane --- 12 U I 
108-0S-4--------vinyl acetate 12 U 

I 96-12-8---------1,2-dibromo-3-chloropropane 12 U 
7S-69-4---------trichlorofluoromethane - 12 U 
107-13-1--------acrylonitrile 12 U 

page 2 of 2 FORM I VOA 

13 



1E 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTI?IED COMPOu~S 
0211B?1 

Lab Name: COMPUCHEM Contract: OLM03-~~S 

Lab Code: COMPU Case No.: 31923 SAS No. : SDG No.: 1356C 

Matrix: (soil/water) SOIL Lab Sample ID: 871142 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: GH071142B52.D 

Level: (low/med) LOW 

% Moisture: not dec. 15 

GC Column:DB624 ID: 0.53 (mm) 

Soil Extract Volume: (uL) ----

Number TICs found: 1 

Date Received: 10/03/97 

Date Analyzed: 10/14/97 

Dilution Factor: 1.0 

Soil Ali~jot Volume: 

CONCENTRATION I~ITS: 
(ug~L or ug/Kg; UG/KG 

--- ('.1:") 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
================ ============================ ======== ============= ====~ 

l. C02 (NOT IN TIC TOTAL) 0.99 240 JB 
2. ____________________________________________________ _ 
3. _______________________________________________ _ 
4. __________________________________________________________ _ 
5. ____________________________________________________________ _ 
6. _________________________________________________________ __ 
7. ______________________________________________________ _ 
8. ___________________________________________________ _ 
9. ________________________________________ _ 

10. ________________ ~ ________________________________ _ 
11. _____________________________________________________ __ 
12. _________________________________________________ _ 
13. ____________________________________________________ _ 
14 . ________________________ 1 ____________________ _ 
15. ________________________________________________ _ 
16. ___________________________________________________ _ 
17. _________________________________________________________ _ 
18. ________________________________________________ __ 
19. _____________________________________________________ _ 
20 . _______ -:;-____________________________________________________ . __ _ 
21. ___________________________________________________ _ 
22. ___________________________________________________ _ 
23. ___________________________________________________ _ 
24. _____________________________________________________ _ 
25. ___________________________________________________ _ 
26. ____________________________________________________ _ 
27. _______________________________________________ _ 
28 . ___________________________________________________ _ 
29. ___________________________________ __ 

------- -----
30. 1 ______ ---

------------ ----------------------- ----- ------------ -- -

FORM I VOA-TIC 

14 



1.D,. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0211BP2 
Lab Name: COMPUCHEM Contract: OLM03-~vS 

Lab Code: COMPU Case No.: 31923 SAS No. : SDG No.: 1356C 

Matrix: (soil/water) SOIL Lab Sample ID: 871168 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: GH071168352.D 

Level: (low/med) LOW Date Received: 10/03/97 

% Moisture: not dec. 13 Date Analyzed: 10/14/97 

GC Column:DB624 ID: 0.53 (mm) Diluticr- ?3ctor: 1.0 

Soil Extract Volume: ___ (uL) Soil Aliquot 'volume: (uL) 

CONCENTRATION ~~ITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 11 U 
74-83-9---------Bromomethane 11 U 
75-01-4---------Vinyl Chloride 11 U 
75-00-3---------Chloroethane 11 U 
75-09-2---------Methylene Chloride 12 B 
67-64-1---------Acetone 13 B 
75-15-0---------Carbon Disulfide 11 U 
75-35-4---------1,I-Dichloroethene 11 U 
75-34-3---------1,I-Dichloroethane 11 U 
540-59-0--------1,2-Dichloroethene (total) 11 U --67-66-3---------Chloroform 11 U 
107-06-2--------1,2-Dichloroethane 11 U 
78-93-3---------2-Butanone 11 U 
71-55-6---------1, 1, I-Trichloroethane 11 U 
56-23-5---------Carbon Tetrachloride 11 U 
75-27-4---------Bromodichloromethane 11 U 
78-87-5---------1,2-Dichloropropane 11 U 
10061-01-5------cis-1,3-Dichloropropene 11 U 
79-01-6---------Trichloroethene 11 U 
124-48-1--------Dibromochloromethane 11 U 
79-00-5---------1,I,2-Trichloroethane 11 U 
71-43-2---------Benzene 11 U 
10061-~-6------trans-l,3-Dichloropropene ___ 11 U 
75-25-2---------Bromoform 11 U 
108-10-1--------4-Methyl-2-Pentanone 11 U 
591-78-6--------2-Hexanone 11 U 
127-18-4--------Tetrachloroethene 11 U 
79-34-5---------1,I,2,2-Tetrachloroethane 11 U ---108-88-3--------Toluene II U 
108-90-7--------Chlorobenzene 11 U 
100-41-4--------Ethylbenzene 11 U 
100-42-5--------Styrene 11 U 
1330-20-7-------Xylene (Total) 11 U 

page 1 of 2 FORM I VOA 
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lA SA.t'1PLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0211BP2 
Lab Name: COMPUCHEM Contract: OLM03-REVS 

Lab Code: COMPU Case No.: 31923 SAS No. : SDG No.: 1356C 

Matrix: (soil/water) SOIL Lab Sample ID: 871168 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: GE071168B52.D 

Level: (low/med) LOW 

% Moisture: not dec. 13 

GC Column:DB624 ID: 0.53 (mm) 

Date Received: 10/03/97 

Date Analyzed: 10/14/97 

Dilution Factor: 1.0 

Soil Extract Volume: ___ (uL) Soil Aliquot Volume: (~L) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

75-0S-8---------acetonitrile 
107-02-S--------acrolein 
107-0S-1--------3-chloropropene 
106-93-4--------1,2-dibromoethane 
74-9S-3---------dibromomethane 
110-S7-6--------trans-1,4-dichloro-2-butene -7S-71-S---------dichlorodifluoromethane 
123-91-1--------1,4-dioxane 
107-12-0--------propionitrile(ethylcyanide)_ 
97-63-2---------ethyl methacrylate 
74-SS-4---------iodomethane 
7S-S3-1---------isobutyl alcohol 
126-98-7--------methacrylonitrile 
SO-62-6---------methyl methacrylate 
630-20-6--------1,l,l,2-tetrachloroethane 
96-18-4---------1, 2, 3-trichloropropane ---
10S-0S-4--------vinyl acetate 
96-12-S---------1,2-dibromo-3-chloropropane 
7S-69-4---------trichlorofluoromethane -
107-13-1--------acrylonitrile 

page 2 of 2 FORM I VOA 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
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lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
0211B?2 

Lab Name: COMPUCHEM Contract: OLM03-REVS 

Lab Code: COMPU Case No.: 31923 SAS No. : SDG No.: 1356C 

Matrix: (soil/water) SOIL Lab Sarr~le 10: 871168 

Sample wt/vol: 5.0 (g/mL) G Lab ?ile ID: GH071168B52.0 

Level: (low/med) LOW Oate Received: 10/03/97 

% Moisture: not dec. 13 Date Anacyzed: 10/14/97 

GC Column:DB624 10: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ___ (uL) 

Number TICs found: 1 

CAS NUMBER COMPOUND NAME 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

RT EST. CONC. 
================ ============================ ========= ============= 

l. 
2. 
3. ------

C02 (NOT IN TIC TOTAL) 0.97 190 JB 

------ -----4. ____________________________________________________ __ 
5. _____________________________________________________ _ 
6. ______________________________________________________ __ 
7. ______________________________________________________ __ 
8. ____________________________________________________ _ 
9. ___________________________________________________ _ 

10. ___________________________________________________ _ 
11. __________________________________________________ _ 
12. ______________________________________________ _ 
13. ________________________________ _ 
14. ___________________________________________________ _ 
15. _____________________________________________________ _ 
16. __________________________________________ _ 

----------- ----17 ____________________________________________________ _ 
18. ____ _ 
19. _______________________________________________ _ 

-------- -- -.-20. __________________________________________________________________ _ 
21. ________________________ ~ ____________________________ _ 
22. _______________________________________________________ _ 
23. ____________________________________________________________ I 
24 . _________________________________________________________ _ 
25 _______________________________________________________ _ 
26. ___________________________________________________________ __ 
27. ____________________________________________________________ _ 
28 __________________________________________________________ __ 
29 ___________________________________________ __ 

------------ -- -.--
30. ____________ ---------------------- _______ 1 ____________ -_-~_~= 

FORM I VOA-TIC 

21 



QUANTERRA lNCORJlORATED 

PKELIMINARY DATA SUMMARY 

----._------------.--------------------------------------------------------_.----------------
The resulcs shown below may scill require additional laboratory raview and are subject to 
change. Ac~ions taken based on these results are the responsibility of ~he data user. 

Lo~ I, C7J070~~9 

CompUchem EnviroDmeDcal 
COMPOCHEM 

Project Number: COMPOCHSM 

PAGE 
Dace RepJrced: 10/20/57 

REPORTING ANALYTICAL . 
.::,P:,::.ARAM=:..:;E;;,T;;.;E;o.::R:.:-. _________ .;;.;RE=S~tJL,,-=-,"I',--_ LIMIT ~ioiiI_T_S ___ :..:M=E.;.TH~O:::;.O ____ _ 

Cllen~ ~le ID: 0211BP1 
S.~le.: 001 Dace Sampled; 10/01/97 14:45 Oace Received: 10/04/97 Matrix: SOLID 

Organophosphorous Compounds 
Dimechoace 
Di&ultoton 
Farnphur 
Mechyl parachion 
Parathion 
Phoracc 
Tecraechyldithiopyro-

phosphate 
Thionazin 
O.O.O-Triethylphosphoro

chioace 

Inorganic Analysis 
Acid·insoluble Sulfide 
Toea! Residue as 

Percent SOlids 

Client Suple 1:D: 0211BP2 

by GC 
NO 
NO 
NO 
ND 
NO 
ND 
NO 

NO 
NO 

ND 
a9.1 

37 
7S 
37 
37 
37 
37 
37 

37 
37 

ug/kg 
ug/kg 
ug/kg 
~g'/kg 

ug/kg 
ug/kg 
ug/kg 

'-I.9/kg 
ug/kg 

Reviewed 
SWS46 8141 
SW846 8141 
SW646 814.1 
SW846 5141 
SWS46 8141 
SW846 8141 
~846 eli1 

S'W846 8141 
SW846 8141 

In Review 
SWB45 9030A 
HCAliJW 1.60.3 MOD 

Sample #: 002 Date Sampled: lO/01/S7 14:45 Date Received: 10/04/97 Matrix: SOLID 

Organophosphorous compound9 by GC Reviewed 
Dimechoate NO 3a ug/kg SW846 8141 
Disulfot:on NO 17 ug/kg SW846 814l 
Famphur ND 38 ug/kS' 514846 aUI 
Methyl parathion NO 38 ug/kS' SW840 814l 
I?ara~hion NO 38 ug/kg SWS46 8141 
Phorat.e NO 38 ug/lcg SWS4Ei 814l 
Tetrae~hyldithiopyro· ND 38 ug/lc.g SWS4E 8141 

phosphate 
Thionazin NO 39 ug/kg SW846 8141 
O.O,O-Triethylphosphoro- NO 38 ug/kg SW846 8141 

thioate 

(Continued on naxt page) 



'. lO/20/9i . '-"-, 
/4IOOJ/OOJ 

~~4:t9( .L"'~ ",.,; ~1~111::.tiU<L:.iH 412 8215 5571 TO 91919r~B036 P.03/03 

QUANTEKRA INCORPORATED 

PRELIMINARY DATA SUMMARY 

---------------------------------------------------------------------------------------------
The rcsulcs sho~o below may scill require additional labora~cry raview and are subjec~ ~o 
change. Ac~ions taken based on ~hese results are the responsibility of the dat3 user. 

Compu.~ Bnvironment:al. 
LoC t: C7J070119 COMPUCHEM 

Project Number; COMPUCHEM 

PAGE 
Date Reporced: 10/20/57 

REPORTrNG ANALYTICAL 
~P~~~~E~T~E~R~___________________ ~R=B=SUL~_T____ LIMIT =UN~I~T=S_____ ~M~E~TH~O~O __________ _ 

Client Sample ID: 0211BP2 
Sample #; 002 Date Sampled: 10/01/57 14:45 Daca Received= 10/04/57 Ma~rix: SOLID 

Organophosphoro~s Compounds by GC 

Inorganic Analysis 
Acid-insoluble Sulfide 
Tocal. Res1cble as 

percent SOli.ds 

ND 
87.6 

57 

Reviewed 

In Raviaw 
SWS4Ei 9030A 
MCAWIr 160_3 MOD 



, ....... ~-

10/20/9i 16:25 ft 
, ~ BY:KNQX. L\B 12J/~~~6101 ;lO-20-~7 

Lat-sa.p1c •••• ; n"J070~lO-002 
Date Sampled ___ ~ 10/01/P7 
PL~ Date •• __ •. : lu/U~/~7 

Prep Datob f .•.• 7~021?7 
Diluclan Fact:or: , 
'MUltiLure ••.•• : ~4 

p~ 

2.l.7,8-TCOD 
Total TCDD 
TotAl. E't:CDO 
Total HxCOD 
Total TCDF 
T"Lal. hCtlr-
Tat-.~1. ~p 

Im'2R)lAl. ST~S 
lJC-2,J,7.a~TCDD 

13C-2,3,1.8-TCDF 
llC-l,~,3,7,9-~cCCD 

llC-l,2.3.6.7.8-HxCDn 

~(S)a 

Rrab and taIGa IiAliu laY« "'"' Mja ...... w .. .,. ~. 

Client 8aDp1e Tn~ O~1~ 

Diox::i.Da 

lfv.L~ o.r:der , ••• : UJ!lV/'U02 
Dat4 Rcoci~ •• : lolo~/'7 
AzIal,wia I'lAt.t'l •. ~ lO/U/g, 

DGTnC'I'ION 
RESULT T.TMTT 

Nt) O.tI:tJ 
1m 0.02:1 
NO O.n~A 

tID O.U:.!J 
NO O.Ol~ 

NO n.020 
1!ll) U.U10 

PERCENT n:r.nV.-:R.Y 
RE~Y LII"U'~~_. __ 
109 (25 - 1.CO) 

93 (21\ - 160) 

122 (~~ - 160, 
112 (~S - lCO) 

Matri ~ _ . , .• ___ . c SOL%D 

.2!!!.TS MBTtIOD 
Dg/g FtW,,4, 9280 
ns/~ S.84" ":lBO· 
'lVIl/g 8WU~ 0200 
nqlr;; ~WR4~ 1;2fO 

lJs:4/':J SJf84b 1:I~80 
ng/g CWOiG 8210 
Dglg SVR"" 9280 



lO/20/9i 16:24 fr 
. lieN .. 1ST : KNOX. U\B 123/5886101 : 10-20-57 16: 42 : OUhNTERRA KNOXV I U£ -

@002/003 

19193191010:1 2/ :3 

Lat-~lc I ••• : ~7J070LJU-UUl WOrk Order i ... : CO'~OJ 
nat. ~ed ••• 1 .0/01/~~ ~~~ ~ved •• : ~U/U4197 
P.raP Dace •••••• z lo/nq/q7 .az..:al.y.ill ~tc:. ••• ~O/16/" 
Prep a.Ccb •••• = 7~e2177 
nilutioa. ~ I ~ 

t ~ture •• _ •• : 14 

~~'1'D 
~.~,7,a-'l'Cl)D 

"nt'_,l TC't'It) 

'l'Ocal peCOD 
'!'o~al HxCDJ:) 
,.ntal TCI)5" 

·J.'ot.a~ J.leCDF 
'rotal. HsCJ)~ 

INTmmAIa STANJ)AltDS 

1~r.-~",7.e-TCDD 
.I.lC-~, J, ., ,8 -TCDF 
IJC-I,2,1,',8-PeCDD 
'~r.-1.2,3,',7.8-HXCDD 

RESULT 
lIIU 

lIID 
NO 

I'D 
1m 
!m 
NO 

100 
III 
108 
99 

J.nS'l~('"'I'rON 

LIMIT 
n.tl1e 
O.OJ.II 
0.-071 
n n1S 
O. un 
0.012 
n.nl0 

~COVD.y 

LTM'M'$; 
US - au} 
(:IS ICO) 
l:l!i - , 60) 

(2) - 160' 

~~ ••••••... : 80LID 

~TS M.t:'J.'HOD 

ng/'4 CWD4G 8~80 
ng/g l\WU, 82110 

n~/y SW~4& 8280 

rtl3ls ewe .. a 8200 

nglg j::WA.s." II~OO 

u':j/y sw~u 8280 
ng/g, C;WQ4Cl 8280 



August 26, 1997 

AUG 29 1997 

lJ(' .. ("RA"TY' 

Ms. Lois Bigley 
Morrison Knudsen Corporation 
300 Hwy 361 CTR 12 
P.O. Box 310 
Crane Village, IN 47522 

Dear Ms. Bigley: 

Re: Laboratory Testing 
Dye Burial Cap (FY97) 
NSWC - Crane 
Crane Village, Indiana 
EEl Project No. 3483 

7770 West New York Street 
Indianapolis. IN 46214-2988 
317-273-1690 
317-273-2250 (FAX) 

On August 11, 1997, a representative of our company obtained nine bag samples of soil 
from three proposed borrow areas and transported them to our laboratory for testing. 
The requested testing included standard Proctors (ASTM 0 698) on the nine individual 
bag samples and standard Proctors, sieve analyses (ASTM 0 422), Atterberg limits 
(ASTM 0 4318) and falling head permeabilities (ASTM 0 5084) on composite samples 
from the Bio Facility stockpile and the DBG Borrow Area 2 161-8. In addition, a 
composite sample from the DBG Borrow Area 1A 58/161-1A has been retained for 
possible back-up testing if necessary. The results of the Proctors and sieve analyses are 
enclosed. 

The composite samples for the permeability tests were molded to approximately 90 
percent of the standard Proctor density at a moisture content of two percent above the 
optimum moisture content as requested. The results of the permeability tests are as 
follows: 

Soil 
Dry 

Moisture % Maximum Permeability , 
Sample 

Description 
Density, 

Content, % Dry Density cm/sec 
Ibs/cu ft 

8S-14 Cl,Silty Clay 102.6 15.6 90.1 2.7 x 10-5 

8S-15 Cl, Silty Clay 96.6 18.7 90.1 3.1 x 10-5 

Geotechnical Evaluations • Environmental Drilling • Construction Monitoring • Materials Testing 



Page 2 
Ms. Lois Bigley 
Morrison Knudsen Corporation 

We appreciate the opportunity to provide testing services to your firm. Should you have 
any questions regarding this information, please feel free to call. 

Sincerely, 

EARTH EXPLORATION, INC. 

41-10/4 
Kirk J. Egold 
Laboratory Services 

Enclosures: Moisture-Density Relations (11) 
Grain Size Distribution Curves (2) 

£I?TII5PLOI?ATlON~ 



r u.s. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER " 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
coarse fine coarse medium I fine 

Sample Identification USCS Classification MC% LL PL PI Cc Cu 

.1 BS-14 CL. Silty Clay. little sand and gravel -- 31 19 12 

% Gravel ( >4.75mm ) % Sand (4.75 to .075mm ) % Silt (.075 to .005 mm ) % Clay ( < .005mm ) 

11.4 14.4 

Grain Size (mm) I % Passing Grain Size (mm) % Passing Grain Size (mm) % Passing 

64.0 100.0 0.5 80.5 0.016 

16.0 95.5 0.25 77.7 0.008 

4.0 88.0 0.125 75.4 0.005 

2.0 85.7 0.075 74.2 0.002 

1.0 83.0 0.050 

&/JI 
PROJECT Dye Burial Cap (FY97) ~.o - S~C<:. \,.. r.:. \ ~A 
LOCATION NSWC Crane, Indiana 
CLIENT Morrison Knudsen Corporation CLIENT 10 NO. ---

L()Ij4·~ 
EEl PROJECT NO. 3483 DATE 8-15-97 

GRAIN SIZE DISTRIBUTION CURVE 
Earth Exploration. Inc. 

7770 West New York Street Indianapolis. Indiana 46214 
III..: 317-273-1690/317-273-2250 (Fax) ~ 



r '" 
114.0 

I 

I I 
! 

113.0 
I 

I I 

I 
I 

112.0 I I I 

I , 

111.0 
, 

I I 
I 

110.0 
r---

I 
A 

109.0 I I 
i 

I .. , 

0 / ~ 

R 108.0 ... 
Y .... 

1"'-
0 107.0 E 
N 
S 

./ 

I 106.0 
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c 
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I I 

103.0 I 

102.0 I 
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I 

101.0 

, 
100.0 

10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 

WATER CONTENT, % 

Sample No. 8S-5 Optimum Moisture Content, % 15.6 
Classification Cl, Silty Clay, brown Maximum Dry Density, pcf 109.9 
Source on site * Test Method ASTM D 698 (A) Manual 

Remarks: * Sampled from 8iofacility stockpile north end from 3-5'. 
Relative Proportions: trace to little sand, trace gravel 

---

tE 
Project Dye Burial Cap (FY97) Location NSWC Crane, Indiana 

Client Morrison Knudsen Corporation EEl Proj. No. 3483 

AlE Morrison Knudsen Corporation Date 8·14-97 

MOISTURE - DENSITY RELATIONS 
Earth Exploration, Inc. 

7770 West New York Street Indianapolis, Indiana 46214 
'-.: 317-273-1690/317-273-2250 (Fax) ..J 
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I 
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106.0 ! I 

8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 

WATER CONTENT, % 

Sample No. BS-6 Optimum Moisture Content. % 13.4 
Classification CL. Silty Clay. brown Maximum Dry Density. pcf 115.9 
Source on site * Test Method ASTM 0698 (A) Manual 

Remarks: * Sampled from Biofacility stockpile south end from 3-5'. 
Relative Proportions: little to some sand, trace gravel 

---

&lJI 
Project Dye Burial Cap (FY97) Location NSWC Crane. Indiana 

Client Morrison Knudsen Corporation EEl Proj. No. 3483 

AlE Morrison Knudsen Corporation Date 8-14-97 

~ MOISTURE - DENSITY RELATIONS 
Earth Exploration, Inc. 

7770 West New York Street Indianallolis. Indiana 46214 
~ 317-273-1690/317-273-2250 (Fax) ~, 
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10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 

WATER CONTENT, % 

Sample No. 85-14 Optimum Moisture Content, % 13.6 
Classification Cl, Silty Clay, brown Maximum Dry Density, pcf 113.9 
Source on site • Test Method ASTM 0 698 (A) Manual 

Remarks: * Composite sample of 8iofacility stockpile (85-5 & 85-6). 
Relative Proportions: little sand and gravel 

---

&1lI 
Project Dye Burial Cap (FY97) Location NSWC Crane, Indiana 

Client Morrison Knudsen Corporation EEl Proj. No. 3483 

~-
AlE Morrison Knudsen Corporation Date 8-15-97 

MOISTURE - DENSITY RELATIONS 
Earth Exploration, Inc. 

7770 West New York Street IndianaJ:)olis, Indiana 46214 
317-273-1690/317-273-2250 (Fax) ~ 
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WATER CONTENT. % 

Sample No. BS-8 Optimum Moisture Content. % 14.9 
Classification Cl, Silty Clay, brown Maximum Dry Density, pcf 113.4 
Source on site * Test Method ASTM 0698 (A) Manual 

Remarks: * Sampled from DBG Borrow Area 1 A 58/161-1 A from 5-7'. 

Relative Proportions: Little to some sand, trace gravel 

---

&will 
Project Dye Burial Cap (FY97) Location NSWC Crane, Indiana 

Client Morrison Knudsen Corporation EEl Proj. No. 3483 

~-
AlE Morrison Knudsen Corporation Date 8-15-97 

MOISTURE - DENSITY RELATIONS 
Earth Exploration, Inc. 

7770 West New York Street Indianallolis. Indiana 46214 
317·273-1690/317-273-2250 (Fax) .oJ 
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WATER CONTENT, % 

Sample No. BS-7 Optimum Moisture Content, % 14.8 
Classification CL, Silty Clay, brown Maximum Dry Density, pcf 112.6 
Source on site * Test Method ASTM D 698 (A) Manual 

Remarks: * Sampled from DBG Borrow Area 1A 58/161-1A from 3-5'. 
Relative Proportions: little to some sand, trace gravel 

---

t& 
Project Dye Burial Cap (FY97) Location NSWC Crane, Indiana 

Client Morrison Knudsen Corporation EEl Proj. No. 3483 

AlE Morrison Knudsen Corporation Date 8-15·97 

MOISTURE - DENSITY RELATIONS 
Earth Exploration, Inc. 

7770 West New York Street Indianaj:!olis, Indiana 46214 
\.. 317·273·1690/317·273-2250 (Fax) ~ 
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WATER CONTENT. % 

Sample No. BS-9 Optimum Moisture Content, % 16.9 
Classification Cl. Silty Clay, brown Maximum Dry Density, pcf 108.0 
Source DBG Borrow Area 2 * Test Method ASTM D 698 (A) Manual 

Remarks: * Sampled from DBG Borrow Area 2 161-8, north end from 0.5-2.5'. 
Relative Proportions: trace to little sand, trace gravel 

---

-
Project Dye Burial Cap (FY97) location NSWC Crane, Indiana 

Client Morrison Knudsen Corporation EEl Proj. No. 3483 

AlE Morrison Knudsen Corporation Date 8-14-97 

MOISTURE - DENSITY RELATIONS 
Earth Exploration. Inc. 

7770 West New York Street IndianaJ)Olis, Indiana 46214 
\.: 317-273-1690 I 317-273-2250 (Fax) ~ 
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WATER CONTENT, % 

Sample No. BS-10 Optimum Moisture Content, % 18.5 
Classification Cl, Silty Clay, brown Maximum Dry Density, pcf 104.5 
Source DBG Borrow Area 2 * Test Method ASTM 0 698 (A) Manual 

Remarks: * Sampled from DBG Borrow Area 2 161-B, north end from 2.5-4.5'. 
Relative Proportions: trace to little sand, trace gravel 

---

&111 
Project Dye Burial Cap (FY97) Location NSWC Crane, Indiana 

Client Morrison Knudsen Corporation EEl Proj. No. 3483 

.. 
AlE Morrison Knudsen Corporation Date 8·14-97 

MOISTURE - DENSITY RELATIONS 
Earth Exploration, Inc. 

7770 West New York Street Indianallolis
b 

Indiana 46214 
~ \.: 317-273-1690 I 317-273-225 (Fax) 
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WATER CONTENT, % 

Sample No. BS-11 Optimum Moisture Content, % 20.0 
Classification Cl, Silty Clay, brown Maximum Dry Density, pcf 101.5 
Source DBG Borrow Area 2 * Test Method ASTM 0 698 (Al Manual 

Remarks: * Sampled from DBG Borrow Area 2 1 61-B, south end from 1-3'. 
Relative Proportions: trace sand and gravel 

---

&1lI 
Project Dye Burial Cap (FY97) Location NSWC Crane, Indiana 

Client Morrison Knudsen Corporation EEl Proj. No. 3483 

~--
AlE Morrison Knudsen Corporation Date 8·14-97 

MOISTURE - DENSITY RELATIONS 
Earth Exploration, Inc. 

7770 West New York Street IndianaIJolis, Indiana 46214 
317·273·1690/317·273·2250 (Fax) ~ 
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WATER CONTENT, % 

Sample No. BS-12 Optimum Moisture Content. % 18.4 
Classification CL, Silty Clay. brown Maximum Dry Density. pcf 105.7 
Source DBG Borrow Area 2 .. Test Method ASTM D 698 (A) Manual 

Remarks: .. Sampled from DBG Borrow Area 2 161-B, south end from 3-5'. 

Relative Proportions: trace to little sand, trace gravel 

---

&1lI 
Project Dye Burial Cap (FY97) Location NSWC Crane, Indiana 

Client Morrison Knudsen Corporation EEl Proj. No. 3483 

iE AlE Morrison Knudsen Corporation Date 8-14-97 

MOISTURE - DENSITY RELATIONS 
Earth Exploration. Inc. 

7770 West New York Street IndianaJ)Olis.lndiana 46214 
\.: 317·273·1690 I 317·273-2250 (Fax) ~ 
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WATER CONTENT, % 

Sample No. BS-13 Optimum Moisture Content, % 13.7 
Classification Cl, Silty Clay, brown Maximum Dry Density, pcf 117.0 
Source DBG Borrow Area 2 * Test Method ASTM 0 698 (A) Manual 

Remarks: * Sampled from DBG Borrow Area 2 161-B, south end from 5-7'. 
Relative Proportions: little to some sand, trace gravel 

---

£1lI 
Project Dye Burial Cap (FY97) Location NSWC Crane, Indiana 

Client Morrison Knudsen Corporation EEl Proj. No. 3483 

~ .. 
AlE Morrison Knudsen Corporation Date 8-14-97 

MOISTURE - DENSITY RELATIONS 
Earth Exploration, Inc. 

7770 West New York Street Indianapolis, Indiana 46214 
317-273-1690/317-273-2250 (Fax) ~ 
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WATER CONTENT, % 

Sample No. BS-15 Optimum Moisture Content. % 16.7 
Classification CL. Silty Clay. brown Maximum Dry Density. pcf 107.2 
Source on site * Test Method ASTM 0 698 (A) Manual 

Remarks: * Composite sample of DBG Borrow Area 2 161-B (BS-9.1 0.11.12.& 13), 

Relative Proportions: little sand, trace gravel 

---
Project Dye Burial Cap (FY97) Location NSWC Crane, Indiana 

'E 
Client Morrison Knudsen Corporation EEl Proj. No. 3483 

AlE Morrison Knudsen Corporation Date 8-15-97 

MOISTURE - DENSITY RELATIONS 
Earth Exploration, Inc. 

7770 West New York Street Indianapolis, Indiana 46214 
\.: 317-273-1690 1317-273-2250 (Fax) ~ 



~ 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
coarse fine coarse medium I fine 

Sample Identification USCS Classification MC% LL PL PI Cc Cu 

.1 8S-15 CL. Silty Clay. little sand. trace gravel -- 33 19 14 
% Gravel ( >4.75mm , % Sand (4.75 to .075mm , % Silt (.076 to .005 mm , % Clay ( < .005mm , 

0.1 9.6 

Grain Size (mm) % Passing Grain Size (mm) % Passing Grain Size (mm) % Passing 

64.0 100.0 0.5 97.4 0.016 

16.0 100.0 0.25 96.3 0.008 

4.0 99.9 0.125 94.1 0.005 

2.0 99.8 0.075 90.3 0.002 

1.0 98.8 0.050 

&ll-I 
PROJECT Dye Burial Cap (FY97) 'D~b. \ (,. \ 18?..-L 1?,c.-.. c ~~ 
LOCATION NSWC Crane, Indiana 

-
CLIENT Morrison Knudsen Corporation CLIENT 10 NO. ---
EEl PROJECT NO. 3483 DATE 8-15-97 

GRAIN SIZE DISTRIBUTION CURVE 
Earth Exploration. Inc. 

7770 West New York Street IndianaJ)olis. Indiana 46214 
-.: 317-273-1690 1 317-273-2250 (Fax' ~ 
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F-1 

Pre-construction Conformance Test Sample Log 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





-DBG
SWMU02/11 

SUBCONTRACT 4324/106 
PHILIP SERVICE GROUP 

--------------------------------------------------------------------------------------------

ROLL # 

991833· 

TYPE 1 GEOTEXTILE - FILTER FABRIC 
R070 BYTNS 

u"' ..... y "''''.'''u 
STORED I DEPLOYED REMARKS 
06-18-98 07-29-98 GTS-48 

08-05-98 GT8-4, 5, 6 

J 

------.:-0. 9"'9='1"844..-------,0"'6-.-1"8-=98"'-----:-07 -27 _9B---~--~~~911a, 'ff,e . 
! 

1----9=9=1-=84-..5..-------:--... 06"-.-18"-=98..-- 07-27 -98 ; ConfoG'P§~n7~ ~~m~ 
! 
I 07-29-98 ; 

991847 06-18-98 08-05-98 I GT8-29, 30,31 
991856 06-18-98 07-29-98 I GTS-41, 42, 43,44 
991865 06-18098 07-27-98 I GTS-25,26 
991860 I 06-18-98 08-05-98 i GTB-15,16 
991868 I 06-18-98 07-27-98 I GTS-15,17 

1----,.9""9:"T18,....7Oft3----+: --"0=6---1=-8--=9=-8 -- 08-05-98 __ .JI __ ---"G?iI~H~8-2:=.:_1~, ~232~--
991874 i 06-18-98 08-05-98 i GT: 2, 

1------=99=1""8=94....-.-· -----'--I -""'0"6-'-1"8-=98""- 07-27-98 GTS9, 10, 12 
! ! 

, Man. QC Samolt 
991897 06-18-98 08-O5-98! GTB-32, 33, 34 
991898 06-18-98 08-05-98 GTB-35, 36, 37 
991900 06-18-98 08-05-98 GT8-38, 39, 40 
991911 06-18-98 08-05-98 GT8-44, 45, 46, 47 
991913 06-18-98 08-05-98 GI8-26, 27, 28 

991972 I 06-18-98 07-29-98 I GTS-35, 36,40 
991973 '06-18-98 ----0~7...-c_2r-7.--c_9=8.-.......,-: -----::G"'"'T'""S..--...-,18;;.c, -;'1='9,c...,,2~0--

---.... 9~9...-,19"'8 ... 7,..----:,--,0=6 .... -177'8..,-9=8,--- -- 08-05-98 -~---"G"'T"'"'8---7-'17..-', -7-18;.,b-'----

I 

992118 • 06-18-98 
I 

992124 06-18-98 

992127 06-18-98 
992130 06-18-98 
992132 06-18-98 
992138 06-18-98 

992145 06-18-98 

992160 06-18-98 
992161 06-18-98 
992165 06-18-98 

• 992171 " OS:18-98c 

992181 06-18-98 
992246 • 06-18-98 

07-27-98 

07-27-98 

07-27-98 
08-05-98 
07-29-98 
07-27-98 

07-27-98 

08-05-98 
07-29-98 
07-27-98 

. 07-27-98 
08-05-98 

08-05-98 
07-29-98 

! 
i 
i 

GTS-14,16 
Man QC Sample 

GTS-1,2 

GTS-21,22 
GIB- 18a, 19 

GTS-37, 38, 39, 45 
GTS-3, 4, 8 

GTS-29,30 

GT8-12, 14,20 
GTS-33, 34, 52 

GTS-5, 6, 7 

.' § '." -. GTS:23~ 24· ,. 
GT8-53 

.ConfOrmation Samnle J 
GTB-23, 24, 25 

GTS-46,47,49,50,51 
Man QC Sample 

993194 06-18-98 07-29-98 GTS- 31, 32 
------9=934,........9=8-.;·----11--,,0·6-18-98 . ·-·--OB~-0--.5~-c9=18.----+-1 -----::G"'"'T .... 8..--4-.1.-,-.4=-2,--"4""8--

Man QC Sample 



ROLL # 

4102070A 

4109148A 

4109156A 

4109171A 

4109180A 

4109191A 

4109202A 

-DBG
SWMU02111 

SUBCONTRACT 4324/106 
PHILIP SERVICE GROUP 

TYPE 1 GEOTEXTILE - FILTER F ABRIe 
1202 BY SYNTHENTIC INDUSTRIES 

DELIVERIED / 
STORED DEPLOYED REMARKS 

06-18-98 DITCHLINE Roll cut In half and used to 
line the dranage trence 

GTB-54, 55,56,57, 58,59 

i 06-18-98 DITCHLINE i Roll cut In half and used to 
i 08-05-98 , line the dranage trence 

! 
06-18-98 I NOT OS ED 

I 06-18-98 
--- i NOT OSED I I 06-18-98 

---------
I NOTOSED I 

I i 06-18-98 NOT OSED 
I 

I 06-18-98 DITCHLINE i Roll cut in half and used to i 

I I line the dranage trence 
I 
I , , 



ROLL # 
40 4557A * 

4102007A 

4102010A 

4102021A 

4102034A 

4102035A 

4102037A 

4102070A 

4102099A 

4102105A 

4102131A 

4102135A 

4102138A 

4102143A 

4102155A 

4104606A 

4104674A 

4104683A 

4104687A 

4104783A 

4116898A 

4109148a 

4109156a 

4109171a 
4109180a 
4109191a 

4109202a 

-DBG
SWMU02/11 

SUBCONTRACT 4324/106 
PHILIP SERVICE GROUP 

GEOIEXIILE TY£E 2 - CllSHION 
1201 BY SYNIHETIC INDllSTRIES 

DEPLOYED 
07-11-98 

.. -07-12=98---

06-24-98 -07~f'f:::98- ------ GT-10, 11 
06-24-98 07-11-98---- GT-8,9 

06-18-98 07-12-98 
--

GT-19,20 
06-24-98 07-11-98 GT-12,13 

06-18-98 07-12-98 GT-21 , 22, 23 
06-18-98 DITCH LINE ;Cut in half and used as TYPE 

1 to line Drainage trench 
Man. QC Sample 

06-24-98 07-11-98 GT-3,4 
06-18-98 07-12-98 GT-16, 17, 18 

06-18-98 07-12-98 GT-36, 37, 38 
06-18-98 07-12-98 GT-27, 28, 29 

06-18-98 07-12-98 GT -48, 49, 50, 54 
06-18-98 _ 07-12-98 GT-33, 34, 35 

06-18-98 07-12-98 GT-24, 25, 26 

06-24-98 07-11-98 GT-5, 6, 7 
06-18-98 07-12-98 GT -45, 46, 47 

06-18-98 07-12-98 GT-14,15 
Conformation sample 

06-18-98 07-12-98 GT-39, 40, 41 

06-18-98 07-12-98 GT-51 , 52, 53 
06-18-98 07-12-98 GT -42, 43, 44 

REJECTED -I 

-
06-18-98 DITCH LINE leut in half and used as TYPE 

I 1 to line Drainage trench 
• 

06-18-98 

06-18-98 
06-18-98 

06-18-98 

06-18-98 DITCHLINE Cut in half and used as TYPE 
1 to line Drainage trench 





F-2 

Conformance Tests Results/Report 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





. 07110/98 FRI 14:21 FA-\ 618 28) 8950 

FROM : HTS, 1 NC. CONSlL TANTS 

July 10, 1998 

HTS Report #: 
Mr. Don Flowers 
Philip Environmental 
510DDRoad 
Columbia, U. 62236 

I 
2 
1 

Sampler.D. 
991844 
992111 

.4104683A 

Mat'l Type 
GT 6 
GT 
GT 

PHILIP COL WEST ~007 

~fe.",.+,~ 

PI-OE NJ. : 713 692 85e2 JlL Ie 1998 12: 30PM P2 

416 PICKERING STREET • HOUSTON. TEXAS 77091 

713/692-8313 • SOO/692·TEST • PAX 713/692-8502 

Customer Project Name: 
Customm Project #: 

Lab Temperature: 
Lab Hwnidity: 

PEN1254.002.doc 
NSWCCrane 

18328 
73 degrees F. 

50% 

SamplelD. 

Coaformance testing was performed in accordance with the foIlowiD8 test methods. The ~ resalts are summari2cd on 
··0 subsequent pages. It should be notl:d tbat the test specimt:as and test sample used for this work were beli~ to be 
_~ of the material produced uu.dec this dcsignatiOD. Howew:r. these results are indicative only of the 
specimens that were actua11y tested. HTS. lnc_ neither accept& ~'bilit:y for nor makes claims to the final use and 
purpose of the materiaL 

TESTING PERFORMED 
ASTM D 5261 - Mass Per Unit AIea 
ASTM D 4632 - Grab Tensile ~ 
ASTMD 4533 - Trapezoidal Tearing Strength 
ASlM D 3786 - Hydraulic Bursting Strength 
A.STM D 4833 - Puncture Re~ 
ASTM Dim - Thickness 

Very truly yours, 

:it ,j. Ptt)~ 
LaIty L McMichael 
Vice President 

'-"" 

PENI254.002.doc-Page 1 of8 

TESTING PERFORMED 

ENVIRONMENTAL • GEOTECHNICAL ENGINEBRING • CONSTRUCTION MATERIALS TESTING • ANALYTICAL SERVICES 

JUL-10-1998 14:31 
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• 07/10/98 FRI 14:22 FAX 618 281 8950 PHILIP COL WEST ~008 

FID1 : HTS. INC. a:ta..l.. TANTS PHN: tn : 713 692 8SB2 )1.1-. H3 1.998 12:31PM P3 

MASS PER UNIT AREA - ASTM D 5261 
1 Sample TW: ASTM Specimen: 4" X 8" 

Sample Spec. # Man Per Uldt Area (ozIvd5 
991844 I 6.3 

2 6.9 
3 6.6 
4 7.2 
5 7.4 

Avg. 6.9 
SD. 

.S!mple Spec. # Mass Per Ualt Area (gIm5 
992171 1 6.2 

2 6.5 
3 6.0 
4 5.9 
5 6.6 

Avg. 6.2 
S.D. 

Saa!ple Sp«.# Mus Per UDit Area (£iii?) 
4104683A 1 11.s 

2 15.6 
3 12.6 
4 12.8 
S 13.0 

Avg. 13.1 
S.D. 

PEN J 254.002.doc - Page 2 Qf 8 

618 281 8950 

r a CHUA 1 
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07/1.0/98 FRI 14: 22 FAX 618 281 8950 
PHILIP COL WEST ~009 

F'R01 : HTS. INC. aN5U.TIl-ITS PI-GE tn : 713 692 8532 nl.... HI 1998 12:31PM P4 '-
GRAB TENSILE PROPERTIES-ASTM D 4632 

InstrOn Series IX Automated Materials Testing System 
Sample Type: ASTM Cross Head Speed (inlmin): 12.0000 

Width (in); 4.000 Spec. Gauge Length (in): 3.000 
Thickness (in): .1000 GriD Distance (in): 3.000 

1 Spec. # I 
Mnimum Load (IbsIia) Elongation ('Yo) 

Sample MD , 
XI) MD I XD 

991844 1 211.9 151.5 50.13 62.53 
2 222.7 163.9 54.47 59.40 
3 165.1 204.7 45.93 62.43 
4 1852 216.4 48.13 76.70 
:; 196.8 191.9 52.60 59.83 
6 187.8 198.0 50.80 58.17 
7 198.4 207.9 S1.07 67.83 
8 243.4 201.9 51.83 61.47 
9 2043 184.8 66.33 63.13 
10 188.9 150.4 SO.07 53.60 

Avg. 200.5 187.7 52.1 62.S 

I Spec.# I 
Mufmam Load (JbsIIa) £Iongaflon (%) 

Sample MD I Xl) MD I XD 
992171 1 211.7 188.8 S5.n 76.43 

2 158.2 187.4 62.57 72..60 
3 183.4 195.4 69.17 71.63 
4 180.3 188.9 69.20 79.43 
5 173.2 190.3 57.47 81.47 
6 197.9 214.8 51.80 74.83 
7 195.7 199.6 6350 90.00 
8 187.9 228.1 61.83 7427 
9 154.8 209.1 13.50 72.90 
10 175.4 191.7 71.53 87.30 

Avg. 181.9 199.4 63.6 78.1 r 

I Spec.# I MaxImum Load (Ib!Iia) Elongation (%) 

Sample MD I XI> MD I XD 
4104683A 1 2835 361.1 69.93 8l.07 

2 265.8 333.7 72.13 72.93 
3 287.4 383.5 75.30 75.90 
4 303.0 396.5 78.00 78.80 
5 264.8 364.0 69.43 76.93 
6 271.0 416.0 78.10 85.93 
7 324.3 374.6 ·84.80 78.60 
8 358.9 392.9 80.13 85.91 
9 3-46.6 382.g 15.77 85.00 
10 312.3 380.3 70.47 78.33 

Avg. 301.8 I 378.5 75.4 79.9 

PENI254.002.doc-Page 3 of8 

f un;Aua 1 
JUL-10-1998 14:32 618 281 8950 92% P.09 



07/10/98 FRI 14:23 FAX 618 281 8950 
PHILIP COL WEST ~010 

FROM : HTS. INC. CXN:ilJ...TANTS PI-OE NO. : 713 692 BSa2 JlL. 113 1998 12:32A1 P5 

TRAPEZOIDAL TEARING STRENGrn - ASTM D 4533 
In.stron Series IX Amomate<i MaterialS Testing System· 

Sample Type: ASTM Ooss Head Speed (m/min): 12.0000 
Width (in): 3 Spec. Gause Length (in): J 

Thickness (in): .1000 Grip DistanceLml: I 

Sample 
991844 

Sample 
99217J 

4104683A 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Avg. 

I Spec-I I 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Avg. 

1 
2 
3 
4 
S 
6 
7 
8 
9 
10 

Avg. 

Maximum Load (!bs) 
MD I XD 

62.01 14.28 
72.91 97.83 
88.83 123.30 
62.34 86.07 
76.67 84.62 
10.98 121.40 
70.41 7221 
92.78 91.19 
80.05 129.60 
81.85 88.30 
75.9 96.9 

MaxIm .... Load (lbs) 
MD I XD 
76.24 9S.9S 
91.38 117.40 
74.85 82.2S 
71.81 97.34 
83.17 13'.20 
76.62 86.11 
67.62 138.40 
11.84 112.10 
55.73 98.31 
74.15 91.62 
74.3 105.5 

Maxbmon Load (Ibs) 
MD I Xl> 
173.9 124.30 
167.8 114.30 
190.9 148.00 
230.6 104.20 
228.6 127.10 
18S.3 129.40 
137.6 92.70 
160.0 114.50 
184.1 117.90 
189.5 123.70 
184.8 119.6 

PEN 1 254.002.doc - Page 4 of 8 
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07/10/98 FRI 14:23 FAX 618 281 8950 
PH I LI P COL WEST ~Ol1 

PI-il-e 1-0. : 713 692 8532 JU... H3 1998 12:32PM P6 

HYDRAULIC BURSTING STRENGm - ASTM D 3786 
Sample Type: ASTM 

H mic O· In Humin Tescer. Mode! A 

SalDpJe I Spec.# I B4;U"!ting Stmlgth (psi) 
991844 1 430 

2 410 
3 380 
4 34() 

S 390 
6 390 
7 415 
8 430 
9 410 
10 420 

Avg. 401.5 

S!!!!ple I Spec.# I BuldDg 5treDgt1a (psi) 
992171 1 430 

2 40S 
3 310 
4 330 
s 310 
6 310 
7 330 
8 290 
9 290 
10 290 

Avg. 347.5 

SSDlPIe Is'*:# I BDrStblg s!mijitfl (psi) 

4104683A 1 465 
2 445 
3 SOS 
4 S2S 
5 526 
6 415 
7 415 
8 395 
9 420 
JO 395 

Avg. 450.6 

PEN12S4.002.doc-Page Sof8 

f 'IItlk 1 
JUL-10-1998 14:33 618 281 8950 
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PH III P COL \lEST 
~012 

· 07/10/98 FRI 14:23 FAX 618 281 8950 

f'RI:l1 : HIS. INC. roaJL. TANTS PHN: f-{). : 713 692 8S02 JLL. 18 1998 12:33PM P7 

J\.L-10-1998 14: 33 

PUNCTURE RESISTANCE-ASTM D 4833 
InstrOO Series IX Automated Materials Testing System 

Sample Type: A.STM Cross Head Speed (inlmin): 12.0 
Sample Size: 4"djameter Spec. Gauge Length (in): .0600 

Area (in2); 2.~60 Platen Separation (in): .0600 

Sample I Spec. # I Maximum Load (lbs) 
991844 1 155 

2 155 
3 167 
4 113 
S 127 
6 128 
7 92 
8 97 
9 125 
10 93 
11 143 
12 95 
13 119 
14 Jl2 
15 124 

Avg. 12S.2 
S.D. 

Sample I spec; # I Mulm1Ol1 Load Obs) 
992171 1 117 

2 101 
3 100 
4 84 
S 136 
6 99 
7 101 
8 120 
9 106 
10 98 
11 92 
12 121 
13 88 
14 94 
IS 98 

Avg. 106.2 

PENl254.002.doc - Page 6 of8 
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PHILIP COL WEST 
@j013 

07/~0/98 FRJ 14:24 FAX 618 281 8950 

FRO"! : HTS. INC. CONSI.LTANTS A-OE NJ. : 713 692 BSe2 JLL. 18 1998 12:33Pr1 P8 

PUNCTURE RESISTANCE-ASTM D 4833 
Insuon Series IX Automated Materials Testing System 

Sample Type: ASTM Cross Head Speed (inlmin): 12.0 
Sample Size: 4" diameter Spec. Gauge Lcmgth (in): .0600 

AR:a (inl): 2.4660 Platen ~Dtion (ia): .0600 

Sample I spec; # I 
4104683A I 

2 
3 
4 
S 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 

Avg. 

Maximum Load (lbs) 
224 
177 
177 
232 
221 
204 
206 
218 
228 
195 
217 
no 
235 
233 
211 

208.2 

PEN1254.002.doc-Page 7of8 

618 281 8950 
92% 

(;iiGa 1 
P.13 



PRILIP COL WEST 
@;I014 

07/10/98 FRI 14:24 FAX 618 281 8950 

FRO:'! : HTS. INC. a:JiSLL T~ pt.OE NO. : 713 692 8502 Jl.L. 18 1998 12:34PM P9 

TRICKNESS-ASTMD 1777 
Sample Type: ASTM 

Dimension of Pressw-e Fooc 2.22 in 
Loading Tune Intc:IVBl: 5 seconds 

Sample I Spec. # t 
991844 1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

Avg. 

Sample I Spec. # I 
992171 1 

2 
3 
4 
S 
6 
7 
8 
9 
10 

Avg. 

I Sample I Spec. # I 
41 04683 A 1 

2 
3 
4 
S 
6 
7 
8 
9 
10 

Avg. 

Type of Apparatus: MitulOyo 
Pressutt Applied: .29 psi 

Thickness (mil) 
57.5 
60.0 
61.5 
60.5 
69.0 
61.0 
66.0 
6S.0 
63.0 A 
64.0 f I J J \ \ ~ \ 
62.8 )n, Lio! '1 r Q. \Q. :.. ~ c \ 1..;; ~, '. ('C!9-. . 

V \J 

17.0 
n.s 
19.0 
79.0 
75.5 
18.0 
12.0 
77.0 
13.0 
76.0 
76.4 

Tbidmess (mU) 
132.5 
145.5 
137.0 
134.0 
139.5 
137.8 
127.0 
123.5 
136.5 
138.0 
J35.1 

PEN1254.002.doc-Page 8 of8 

JLL-10-1998 14:34 
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PHILIP COL WEST 
@003 

07113/98 MON i4:~\J FAX tiill 21li 11950 

FROM : HTS. INC. CONSU.. Tf:M"S ftDE NJ. : 713 692 8Se2 nL. 13 1998 12:S4PM P2 

[II'~J 
~e-tes.-t- \~\c...~(\<:5S 

July 13, 1998 

HTS Report #: 
Mr. Don Flowers 
Philip Environmental 
510 DO Road 
Columbia, IL 62236 

416 PICKERING STREET • HOUSTON, TEXAS 17091 

713/692-&373 • SOO/692·TEST • FAX 713/692-8502 

Customer Project Name: 
Customer Project #: 

Lab Tempenture: 
Lab Humidity: 

PEN12S4.004 
NSWCCranc 

18328 
73 degrees F. 

50% 

The following 1 samples were delivered to our laboratory on 7/13/98. 

0Al'01l"LEG RECEXVI!:D 

SamplcLD. -, Mat'l Type Sampler.D. I Mat'l Type Samptol.D. I Mat'l ~ype 
I 991844 Geatextite 6 ~ ~ ~ .E... f-J ra 13 r-:r- ~ 14 
~ To J5 

Conformance tesri~ was performed ill ac.cordance with the following test methods. The te$t results are summari:r.ed on 
the subsequent pages. It MQuld be noted that the test specimens and test sample used for this work were believed to be 
ttprtsent:ative of tho material produced under this designation. However, these results are indiQtive only of the 
pecimens that were actually tested. HTS. Inc. neither accepts responsibility for nor makes claims to the ftnal use and 

purpose oftlte mataia1. 

TESTING PERFORMED 
ASTM 0 1777 - Thi~kness 

Very truly yours, 

-:.Jt if h ~1JJ-5; 
Larry L. McMichael 
Vice President 

PEN 1 254.004 - Page 1 of2 

TESTING PERFORMED 

LRONMEIIi"TAL • GEOTECHNICAL ENGINEERING • CONSTRUCTION MATERIALS TESTING • ANALYTICAL SERVICES 

SERVING mE C()N.'T'RlFr.TlnN AND WA.~ TNn11.~T1np~ 

JUL-13-1998 14:49 
618 281 8950 

93Y. P.03 



@004 
PllLLlP COL WEST 

u7/13/98 MU~ 14:39 fAA 618 281 8950 
i' FROM : HTS, INC. CONSU.. TANTS PHCN:: tfJ. : 713 692 B502 JU.... 13 19'38 12:S5PM P3 

TBICKNESS-ASTM D 1777 
Sample Type: ASTM type of Apparatus: Mitutoyo 

Dimension of Pressure Foot: 2.22 in. PrtSSure Applied: .29 psi 
Loading Time Interval: S seconds 

Sample I Spec.# I Thickness (mil) 
991844 1 73.0 

2 14.0 
3 78.5 
4 85.0 
5 86.0 
6 78.5 
7 19.5 
8 75.0 
9 82.0 
10 83.0 

AVg. 79.5 {mil) ] 

PEN12S4.004- Pag~ 2of2 

93% 

[ IIc.MI 
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Manufacturer'S QC Certificates 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





t'lULH' LUL 1It.:>! 

PHILIP 
'·E./IIVJRONMEN1·At:-.. 
Industrial Services Group 
Midwest Region 

June 10, 1998 
Project 18328 

Mr. W_ D. "John" McCumbers 
Contract Administrator 
Morrison Knudsen Corporation 
2420 Mall Drive 
Corporate Square One, Suite 211 
North Charleston, South Carolina 29406 

Dear Mr. McCumbers 

Project: Dye Buri~1 Grounds Cap 
NSWC Crane, Indiana 

Project No.: Subcontract 4324-106 
Contractor: Philip Services Corporation 

.~~e:D ~ 
~o\\s 4~~~ -

. L\locn loOf\ 
~\C~1.COt\. 

r~\L 

210 West Sand Bank Road ~~\t'\\t\A ('o\\~ \:ct-
Columbia, Dlinois 62236-0230 0 'P~'S 

Re-Submittal No. 02SF 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3, 1997. Section 01300 - Submittals, 

Item No. Description Section No. 

1-62 Test & Certification of Compliance 02249 

Type 2 Geotextile 

These submittals have been reviewed and approved by Philip Sen'ices Corporation. If 
there is any questions concerning this submittal, please contact: Donald Aowers, Project 
Manager, PhlIip Environmental Services, 210 West Sand Bank Road, Columbia, IIlinois 
62236, (800) 733-7173, Ext. 7382, Fax (618) 281-6477 

Sincerely, 

PHILIP ENVIRONMENTAL SERVICES CORPORA nON 

Donald L. Flowers, 
Project Manager 

cc: D. Beall 

JUN-15-1998 09:11 

PlfIUP ENV/RONMENHIl._ SERVICES CORPORATION 
)1(1 W~, Sand Bank Road' P.O. Oox 730' Columbia IL 6?236·0230 

(618) 281-7113' (800) IJJ-717;j· r-:1X(61 B) :!8 f ·5120 

618 281 8950 93% 

/lJ 002 

e 
P.02 



,06/12/98 FRI 15:50 FAX 618 281 8950 

~6/10/88 08;to FAX %055510347 
6J'QlBge1179 FWI D S'r'SlB1S 

G~thfttic Produc:tli Division 
Fluid Systems ~ 
Lisa Alnhro sc: 
1245 Cotponte Blvd Suire 300 
Aurora, It 60504 
NCWC Cane Dye Burial Cap 

PHILIP COL WEST 

£DC I 
210 ~l JUN tI':I '';lItI 

June1. J998 

0Yt~;{w;;, 
~ 65/ - tJ~ 91-

This is to certify tha Ptoc.tua OEOTEXltoC 1201. a nanwoven poJypropylcru: geotextile produced 
by S}'ll[haic Industries will meet the following ocrtifiable DlinUnum avenge mU "aIues \IJhea 
tested in accordaaee with the PlOP=' ASTM test methods. A miltimwn average roll value is 
call:tllCcd ISS the meaq minus two SWldIrd ckYiar.i012S. yielding a 97.5 pen:x:nt c:onrldecce It!IICl. 

PHYSICAL PKOPEJlT\' TEST ME'llIOD U.S. UNITS 
Tensile Stralgth ASTMD-4632 )OOlbs 

£1aaprion ASlMD-i632 SO% 

T rapcmidal Tear ASTMD-4S33 llS Ibs 

Mu1LenBum ASTMD-J786 580 psi 

Puncture Streqth AS1l4 D-4833 1151bs 

AOS ASND-47S1 1 00 us Scandud Sieve 

Pennitti\lity ASlMD-4491 1.0 sec"' 

Permeability ASlMD-4491 O.29cm1sec 

FlowIU.ce ASTMD-4491 7S gpmttr 

U V ResistaDc:e ASnd 1)..4355 70% ,.....------_:.. __ .-
S~Iy. 

M~ 
Sid Weiser 
reduriw~ 
Pd'foonanee Nonwovens DmsimI 

JUN-12-1998 15:59 

Syndllflc Indu8ldu.1nC. 
4018lnduny Otiwe· CNdJMoogI, T,"""*. 3741G • USA 

Telephone. ~. r=.. • 423 .. 1-7819. 1080CJ0621-QC44 

618 281 89S0 

S..L UNITS 
133SN 

'0% 

SION 

399SKpa 

775N 

O.J50mm 

1.0 sec·' 

0.29 cmlsee 

30SS Ipmfm! 

70% 

III 007 

1ib0Z 
1tr.P 

P.07 



96/12/98 FRI 15:51 FAX 618 281 8950 PHILIP COL WEST 
~~. 08/12/88 10;57 FAl 2055510347 £OCI 
./I.on-Ie 98 B9: 16 ~:lE'Of.rr~ DEPT. f'N) 7e696SS981 

TO: 12565S1034"r 

'fln/tll 12:4.1 .. ~. ! 
Srn~C1~ ID4u.~r1~ 

l:ru:h.vicNal aall Pilt.. 
Sill G~ Ldd~,'~l110 

ItCIU nylo ,.,asal Ub huil.~·< tleriq.aticn 'Tnp T.&~· .. ··~1tcn ~c!'" . -. ...;.. 
~. ·.(r -

~ Unit Thick (teD) (¥J1C1 IMDI (~J I~) t~j Sursc ~eai.;;t 
oay Rill' l~. lb. • t lZl.a l~. ,,~1 lc~ 
S>;:!(l osu. n.U:I t;l.U2 0161Z ~']1 ~Sll ~5)} e31" tK8jJ 

---.~-.---.-~-P.-- .... ----...... ---.. -- ... -----------. _______ .. _______ .. _~ _____ . __ . ____ . _______ 
d.02011)1. 1..201 11 .• 3 U(! ]2] 1 .. 141 "0 "lil 
dUUaA J,,1C11 11.( US HO ,., 

~ .. 5 10" l.9S 
.1020.01. ~Ol l~.Q 142 1111 -18 " " l"7D :lJ~ HI lC;l 
t\.o~1rI OIL 1:201 11.1 1.4] )(8 Ul ", " :.1. ~S2 Ill) 21. , 

tlonOOA un 11.' 1U H~ uS '5 U 1," 2l' 181 :1201 
.1021)0. 1401 11.2 1)' ll' .21 U " +~~ ~O$ (2' ~t' 
41.021401. 1201 U.l 112 J!1 422 '0 " 1£1 Zl. u' 2la 
_102Ucu. .uas. 11..J 1..2 lS:a. 4:2 70 n 1C7 012(1 '21 :18 
U.O~.ua& 1201 11.6 ~U In ,., us ,~, 2:.1 _U.'.OA 12Dl 11.1 U3 32. 14 10 ~;1I U, U.O",o. l~Ol 11.1' U~ ]~" ,. UJ 1:13 1_] 

4104.,,01. 12Dl 11.1 In ]'0 411 "2 '7:1 h'l fa,! ~ , e51 '3 U 111 
e4C1 U U U4 

dnzaaA \0' U3 (7 ,Z 120 -!:h,c.kt\<!:SS l "l.O ""' I \ ttl'uoA 12e1 11.C ~~. 32,) 'S "'3 

s,.rutM:tic Iftdustties' CUITeftI sancWd l'I'Ianu(acrurina qualil)- concral (MOO h!!tin¥ f~~ fer OeOTEX 1IOft"'QftJI aCO'Ie.'tiltS 
is one (l) 1m per 90.000 sf (8.360 SIft) for -. properties (",ass par unit ata. chicknca, Jtab te..sile aM etonptiosl. ~~o1da' 
lett ... Ita bam Ind ~ nIIisaMII) fOr ft)'1a hawier IbM fOl ... Qfte (I) II!a pet IQ..OOO sf (15.000 sm) for inou .,.-opMies 
,.. styte 60 I aad IiClM«. Akhaqh we Sltive ID IW IN. nontJrO~ ~lcs for ~ opatiftC lize (AOS) and 
....... icyi ...... ~ I1owftlle~OIICCcwry ~ sI(~.I60 CIft)..1M KQQ( f~ of&Utit\, for 
perfGmWICC ~~ .-ill".., cIt!pcMia. CIpcNI Pi~ ~ pNdvcc ,,,,,,.licy, ~ ~ircnH!ftrs. job 
JfIICU"iAQoas or oOtu~....a .,...... with s~ IftckI.slria prior co Ihc: Cim~ of putdlasc. I( edcIitional teninJ q IIeeded to 
.... taicMr hiIlUftCies reqldn!d by the projea spccifiAlNm. il is 1M pufdwcn rupocWbilicy co AOCify S7ft'&hC(~ Iftduscrics 
M4 -" far ~ if' c.lwlaIiea me (os1a for the addi&ion.al taa. . 

0aCIc raIs o(nOftwo •• ..,..csJa.-e pradllC~ ~ .... 1M" rcsulCl Mm &I'C ~ $DIed ..... iediQIes tN.1 
-'Urim prm,*-" MiaS .... ~ NIl -.u our puIIIidaed "'in .... ~ roll ~ .",."wcd ftIf1s 1ft stttpp.d for 
.UNiIIl"'~ die ~. file Ihippcd. SiIIce Ids IR &a.kd II die ..... clto.-~.f~ KIqUCIftU 

-« rcstdcIl'-d abowe IIIay inc:IuM ~ Ifom rods wtaicIs '"" ftOI stlippai However. die dala .,...,..idtd is ffom die WIle 
III a • sc:ahn nil' II &k rvas 1iGCUllf1111ippccS Oft dd, biJl at ...... 

618 281 8950 P.08 



~Z/!l8 AlUN 11:00 FAA. till:S L.l:Sl 1:Sl:l50 t'UILit' CUL \;h~T . 
Oe/l~/98 03:04 FAX 20555103t7 EDeI 
~'::;-;;I~ I~:~ t-t<UM J ...,.u:. t-~1 Hb4 ~ ~~ •• , 

= === --
FLUID SYSTEMS 

Md1eIIe Lctz 
1oc. Yb'kr'.aJe Ave. 
HuntsvIIe. N.. 35811 

RE: Dye eurtaI cap 
CIW\8.IN 

Dear Mi<:betIe: 

'The ... ta'eIDd "JrxUv:!dtlld Rat Dataw suppa.d Dy S)nIlIaIic Indus1rieS far tne GEOTEX 1201 
RO(1WI;MN1 ~ is 1M &dual test GIda aile ICIl d Q80CDJI.Ies flam ~ the rafts ~ taken fa 
QClPIy Chis Pftjecllt was ml:ifBkbdf labeled as being for a paatia_1III d lading. The rdIS ~ 
te 1he jotEIe 318 CQm!IdIy IRat an tha biB of 1adir1I mrnber G23825 whid1 8Rived .. me cIefiveIY. 
Due to tesaro fraQuenc.y, most ~ lie rolls sent to 1he.iabsle faI_u B an 1he raIfs RdUaIJy te5t8d.. 1lis 
means lalOll data far am mI ~1Dtne jabsile is nac available. You can ~ prgjea "* 
daIa by wmpariIlg 1he data from the raI dill above and baIaw 1ht ron ~ delYered ~ the ... 
AIemP:IIJ. SllirqD can be 13tisn from the rots onsite anrj temd.. 

Jl..N-22-1998 11 : 09 618 281 8950 

tgJ006 

P.06 



NSWC CRANE 
DYE BURIAL GROUND CAP 

Submittal Item No. 1~-60(A) 
Specification Section 02249 

;iffa~~ffo~plr~f1cebY13eo.ttlxtile Mal1ufac~urer 
::;J:-"j"I.. 

(I"'~., .'.,. 

Geosynthetics Contractor 
Environmental Design & Construction, Inc. 

104 Wholesale Avenue 
Huntsville~ AL 35811 



£. SYNTHE17C 1NDfJSIH1ES 
Construction • Civil Engineering Products Group 

September 12,1997 

John Pyle 
Fluid Systems, Inc. 
South Carolina 
Fax: 864.9492686 

RE: Dye Burial Cap, Cnme, IN/Synthetic lDdustries' 1201 

Dear John: -. 

Please find below my response to the engineer's comments regarding the 1201 submittal items 
for the above referenced project: 

1-55 Synthetic Industries quality control resin analysis and Fina certification included in 
original submittal packet. This infommtion is "sample" as a representation of 1201 production. 
1-56 Revised letter of compliance will be sent Iefezencing this project. 
1-57 Synthetic Industries docs not add reclaimed polymer to the 1201 nonwoven.. Only III 
quality virgin resin is used to produce the 1201 nonwoven. 
1-58 The 1201 is comprised of greater than 95% polypropylene by unit weight. The remaining 
percentage is made up of carbon black ami other processing additives. I am not at hoel'ty to 
divulge the exact make-up of our nonwoven gcotcxtiles. This information is considered 
proprietary in nature. 
1-59 Synthetic Industries does not publish the mass per unit area or thickness of the 1201 
nonwoven. This product is generally used in the civil highway marketplace where mass and 
thickness is not an issue. However, these properties will appear on the revised letter of 
compliance. 
1-60 These properties will appear on the revised letter of compliance. 
1-62 This information can be supplied at time of shipment 

Any further questions, pl~ feel free to contact me. 

Respectfully, 

S~ 
Engineering Assistant, Construction • Civil Engineering Products Group 

cc: Daxmy Campbell, Synthetic Industries 

Synthetic: ImiUStI1es, Inc. 
4019lndU3lry 0rMI. ChaUaiIOOgG. TennesRe. 374'15.31416 USA 
Telephone. 4~. Fax. 4~7619 .1~1-0444 



.~,:~':; 

~-12 ~7 12:4~ FROM:TECnNICRL OE2i. ~NU i06~o~~~o~ 

£ SYNTHETIC INDUSTRIES 
Geosynthetlc Producta Division 
Fluid Systems lnc 

Septem bt:r 12. 1997 

John Pyle 
1245 Corporate Blvd Suite 300 
Aurora. IL 60504 
Project: Dye Burial Cap Crant~ IN 

This letter of compliance indicates that product GEOTEX'''' ) 20 1. a nonwoven polypropylene geotextile, 
produced by Synthctic Industries will meet thc following certifiable mintmum average roll values when 
tested in accordance with the proper ASTM t~t methods. A minimum average roll value is calculated as 
the mean minus two standard deviations. yielding a 97.5 percent confidence level. Nominal value, n. -
for geotextiles, a term used to identify the mass per unit area of a material that may deviate 
from the mean. ~. 

PHYSICAL PROPERTY TEST METHOD U.S. UNITS 5.1. UNITS 
Mass per unit area ASTM 0-5261 (Nominal) 12ozlyd2 405 glm2 

Thickness ASTM 0-5199 lOS mils 2.6mm 

Tensile Stnmgth ASTM 0-4632 300lbs 1335 N 

Thickness ASTM 0-5199 105 mils 2.6mm 

Elongation ASTM 0-4632 50% 50% 

Trapezoidal Tear ASTM 0-4533 115 Jbs SION 

Mullen Burst ASTM 0-3786 580 psi 3995 Kpa 

Puncture Strength ASTM 0-4833 1751bs 77SN 

AOS ASTM [).475 1 ) 00 US Standard Si~vc O.150mrn 

Permittivity ASTM 0-4751 1.0 sec-I 1.0 sec· \ 

Permeability ASTM [).4491 0.29 cm/!'ec 0.29 cm/sec 

flow Rate ASTM 0-4491 7S (?,pm/fr J0551pm/m2 

U V Resistance ASTM 0-4355 70% 
~ 1Ic\ouoooI.nor~' ...... __ .. lI<_ APOW __ 

Sincerely, 

J.d~ 
Sid Weiser 
Technical Manager 
Performance Nonwovens Division 

s-_ .... __ ._ • .....-. __ ...-..., _____ ...... _ct .... ___ O"(~.,..~_y-~~ _ 
_ . N/Y IMPUED ~ 01' I'lTNEllii roA A PAllTlClJUIA _POSE IS £WJIIIIESSI.." e'ltC..t.IOeO -D. ,.., TWr!! r!!JtTtilVi' T .. ~T IT.$ COIIITRMlY TO THE 
~OINO ~ AN" I~ II(4oRRANTY(JI: _r:HNlTNJII./TY IS ~SI. Yf}lCLUOED ""'_. _ "" _____ '" _ ........ --",......,--,----""~crI- ...... - ,,-~_.rOC_s~_«""".,._,.._
~._"..c...-_-"'$,_--........,------~_-...,.,...,..""',.,-,ct-c...,.fIt_".. I1tO T'lnGlano ~ _ ~ _OM. SIIeeCo;/Iof"_ ",.._11 IIIIIIKf "'cnangoo __ n.. ___ tor_...- CIaI8 If __ ........,r 

SynthaUc Industri .. , Inc. 
4019 Indu&try OriYe • Chatlanoog1l. Tenness •• • 37416 • USA 

TelephOne. 423-8gg..()444. Fax· 423-899-7619.1-800-821-0444 



TNS 
ADVANCED TECHNOLOGIES 

December 2, 1997 

REF: lNS R070 
Dye Burial Ground Cap 
Crme,IN 
Envirorunental Design & COI1!ItrU4."tloo 
HUDtSVille, AL 

Dear Sir/Madam: 

-. 

681 DeYoung'Road 
Greer, South Carolina 29651 

Tel: (864) 968-0592 
Fax: (864) 879-4639 

Toll Free: (800) 867.5181 

This is UI certify that TNS R070 is a 1000,10 polypropylene. DODwoveI1, aeedle-ptaebed fabric. 'INS R070 is resistant 
to degradation due to ultraYiolet exposure and resists COIlIJDOIlly ~ soil ~. insects, mildew, and is 
non-biodegradable. PoIypn:Jpyieae is stable within a pH ranac of 2 to 13. TNS R070 conforms to the physical 
properties li:.te:d. in the fuUowing table. 

FABRIC TESTMEmOD UNITS M..A.R.V. 
PROPERTY Minimum Avenge 

RoUValue 

weigbt (Typical) ASIMD3376 oz/sy 7.0 

Thickness ASTMD'l99 mils 90 

Grab Tensile ASlMD4632 Ibs 180 

Trap Tear ASTM04533 lbs 75 

Pwtcture ASTMD4833 Ibs lOS 

Mullen Burst ASlMD3786 psi 350 

Permittivity ASTM04491 lIsee 1.5 

WaterFlow ."SIMD4491 gpmIsft tOO 

Permeability ASTMD4491 cmlsec .30 

UV Resistance • .t\STM D4355 % 70 

ADS ASTM.D4751 USSiew 80 

• At tune of manufaauring. handlmg may change 1hese propeme:s 

Sincerely. ~ f\a I. _ ... ,,/ _0 , 

Monte Thomas ~YK.!J6 ~ 
Vice President 
INS Advanced T ec:hnologies 



MAY-14-1998 14:51 

TNS 
ADVANCED TECHNOLOGIES 

\-~Q) 

May 14, ]998 
REF: INS R070 
PO; 93707 
Quantity: 36 rolls 

EDe] 
Huntsville AL 

Dear SirlMadam: 

E. S.P. Inc. 770 564 1818 P.0?-Y04 

681 DeYoung R03d 
Greer, South Carolinll 29651 

To': (864) 9S8-OSg2 
Fax: (864) 87g-463Q 

Toll Free: (800) 867.51111 

This is to certify that TNS R070 is a 100% polypropylene, nonwoven, ncodIc-punched fabric. 
'ms R070 is resistant to degradation due to ultravioJet exposure and resists commonly 
encountered soil chemicals, insects, mildew, and is non-biodegradable. Polypropylene is stable 
within a pH range of2 to 13. TNS R070 conforms to the physical properties li:,1ed in the 
following tablo: 

FABRIC PROPERTY Tf,SI )'ytETHQD UNITS M.A.~.J.V 

W cight(typicaJ) ASTM D3776 ozIsy 7.0/ 
lbitkaeu ASTMDSI99 mils 90 v 
Grab Tensile ASTMD46J2 Ibs 180/' 
Grab ElongAtion ASTMD4631 ~. SO 
Trap Tear ASTMD4533 Ib, 7S~ 

Punctul'e ASTM D 4833 Ibs 105 v--
Mullen Bunt ASTMD3786 pli 350~ 
A.O.S. ASTMD47S1 U.S. Sieve 80 ./ 
Pf.I1I\ubility ASTM D4491 emlStc 0.30 
Pennitivity ASTMD4491 J/ser. 1.S 
WaterFlow ASTM D4491 gpml.q.(t. 100 
V. V. Ruistaoce ASTM D4355 ~o ,.etained 70......--

Sincerely, 

'?~.~~~ 
lui M. Mosley 

TNS Advanced Technologies 
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NJIENTAL DI~SIGN & CONS'rnUCTION, INC. 
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CERTIF1CATE OF ACCEPTANCE 
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I, the undersigned, duly authorized representative of ~/~61t'_< "5?I>"'K4".s do hereby 
take over and accept the work described above from the date hereof, subject to the exceptions 
detailed below, and confirm that the work has been completed in accordance with the specifications 
and the terms and conditions of the contract. There is no apparent damage to the plastic lining, nor 
is there any interference within or without the surrounding works. 

I have evaluated and measured the work together with the EDCI representative, and agree that the 
measurements shown above are true and correct, and that the installation has met our approvaL 

Exceptions ..... ______________________________ _ 

~:tractor/~ 
l.~~~ 
Signature . Signature 
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take over and accept the work described above from the date herem, subiea to the excapticns 
detailed below,- and confirm thatthe wort< has been ccmf:le!ed. in acccrcancs with the 
specifications and the terms and conditicns of the c::ntract. Toere is no appaisnt damage to the 
plastic lining, nor is there any interterencs within cr '.virncut the surrcunding wcr.<s. 

I have evaluated and measured the work tcgether with the EDCi representative, and agree that 
1ne measurements snewn above are tr...:e and c=rra~ ar.c ~at~e ins~.Hatic:1 has mat :~r 
approval. 

Excepticns .... ~ 

Printed Name 

~ate: VJ I/o) ?Y 
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Date: ~ ~~-qS? 



/-""-, Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 11, 1998 
REPORT #080 

• Drainage/anchor Trench: Using a Cat backhoe with a 24" bucket, 
PSG began excavation of the drainage/anchor trench, starting on 
the north end and working southward. The drainage/anchor trench 
is a 2 foot wide 1 foot trench with rounded corners located around 
the perimeter of the cap and four outlets. Approximately 900 liner 
foot was excavated today. Roots, organic matter, gravel, and a 
variety of geosynthetic material were found within the trench 
excavation and removed or layered in the bottom of the trench. 
Protruding roots were cut flush with the side wall using either a 
hatchet or a chain saw. PSG covered all exposed sections of the 
drainage/anchor trench with plastic sheeting at the end of the shift. 

• Geotextile Cushion and GCL Installation - After a final inspection 
of the cap foundation surface, EDCI a sub to PSG, began 
deployment of the geotextile cushion, SI 1201 a 120 mil 
geotextile, starting at the northeast end and working southward. 
Using a Union Sewing Machine and KemFast, a polymer thread, 
panels of geotextile cushion are continuously sewn together with a 
locking stitch. The first 13 panels cover nearly 25,000 square feet, 
approximately 140 feet of the north end and were laid and three 
sections sewn. 

Inspection: 

• PSG - inspected the trench line rounding corners, cut protruding 
roots, and checked depth, width, and grade. 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

• MK - performed spot check on depth and condition of trench. 
Inspected entire trench line and spoils for dye contamination - no 
evidence of dye was found in any part of the trench. 

• EDCI - prior to deployment of the geotextile cushion, inspected 
the cap foundation surface. 

• MK - confirmed that the first panel was deployed straight. EDCI 
is deploying the geotextile by lifting the roll using the wheel 
loader and pulling the material across the cap. . 

• EDCI - inspected the geotextile panel for irregularities, rips, holes, 
tears and unspent ~~tfyrial prior to seaming geotextile panels. 
GT-l, GT-2 roll #~"GT 3, GT-4 roll #4P20~9; GT-5, GT-
6, GT-7 roll #4104606; GT-8, GT-9 roll #41e2Q21; GT-I0, GT-ll 
roll #4102010; GT-12, GT-13 roll #4102035. 

• MK - confirmed that SI 1201 meets the subcontract specifications 
(all required submittals in and approved). The six rejected rolls 
set aside - material did not meet thickness requirements per 
manufacturer's QC certificates. 

• MK - verified that approved thread, KemFast Tex 210, meets or 
exceeds the UV resistance of the geotextile. 

• MK - visually inspected the following seams by walking down the 
entire length of the seam and that the panels are free of 
irregularities, flaws, holes, rips, or tears. Seams: GT-3 - GT-l; GT-
1 - GT 5 & 2; GT-5 & 2 - GT-6. 

Attachments: 0 
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Morrison Knudsen Corporation 
NSWCCrane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 12, 1998 
REPORT #081 

Drainage/anchor Trench: PSG completed excavation of the 
drainage/anchor trench and four outlet trenches using a Cat 246 
backhoe with a 2' wide bucket. Standing water was uncovered 
near the southeast comer of the cap. No evidence of dye 
contamination. 

• Geotextile Cushion and GCL Installation - The remainder of the 
cap was covered with SI 1201 120 mil geotextile cushion by 
EDCI, a sub of PSG. Using Union Sewing Machines the panels 
were continually sewn. 

Inspection: 

• PSG - inspected the trench line rounding comers and cutting 
protruding roots. 

• PSG - using a survey level, PSG checked grade of the trench line 
to ensure all areas flow at a minimum of 1 % grade to the four 
outlets. 

• MK - verified PSG's inspection and grade check and performed 
random confirmation of the trench depth 1 ' minimum, width 2' 
and rounding of comers. 

• MK - visually inspected trench and spoil material. No evidence of 
dye contamination was found. 

• EDCI - inspected the geotextile panels for irregularities, rips, 
holes, and unspent raw materials prior to seaming. 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

• MK - visually inspected the following seams and panels by 
walking the entire length of the seam. Any defects were identified 
and EDCI repaired the area: 

• Seams: GT-3 - GT-4; GT-7 & 8 - GT 6; GT-9 & 10 - GT .. 7 
& 8· GT-11 - GT-9 & 10· GT-12 - GT-11· GT-13 & 14 -, , , 
GT-12; GT-15 & 16 - GT-13 & 14. 

• EDCI - tracked and measured panel layout ~ the as-built. 

Attachments: 0 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 13, 1998 
REPORT #082 

• Drainage/anchor Trench - PSG prepared lay down areas and 
received 10 loads ofRH 5, 1 112" maximum rounded gravel for 
use as drainage rock in the drainage/anchor trench. Excess may be 
used in the biotic layer. 

• Site Prep Work - PSG performed general site clean-up, 
constructed lay down areas, and removed and consolidated excess 
soil from the drainage/anchor trench. 

• Geotextile Cushion and GCL Installation - Using KemFast thread, 
EDCI sub to PSG, completed sewing panels of geotextile cushion 
together. 

Inspection: 

• EDCI - inspected the geotextile panels for irregularities, rips, 
holes, and unspent raw materials prior to seaming the remaining 
panels. GT-16, GT-17, GT-18 roll #4102105; GT-19, GT-20 roll 
#4102034; GT-21, GT-22, GT-23 roll #410203$; GT-30, GT-31, 
GT-32 roll #4102007; GT-33, GT-34, GT-35 roll #4102143; GT-
36, GT-37, GT-38 roll #4102131; GT-39, GT-40, GT-41 roll 
#4104687; GT-42, GT-43, GT-44 roll #4116898; GT-45, GT-46, 
GT-47 roll #4104674; GT-48, GT-49, GT-50, GT-54 roll 
#4102138; GT-51, GT-52, GT-53 roll #4104783. 

• MK - visually inspected the following seams and panels by 
walking the entire length of the seam. Any defects were identified 
and EDCI repaired the area then checked by MK to confinn area 
had been repaired: 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

• Seams: GT-15, 16-17; GT-17, 18 & 19; GT - 18, 19,20-
GT-20, 21; GT-20, 21 - 22; GT-22 - 23, 24; GT-23, 24 - 25; 
GT-25 - 26, 27; GT-26, 27 - 28; GT-28 - 29, 30; GT-29, 30 
- 31· GT-31 - 32 33· GT-32 33 - 34· GT-34 - 35 36· GT-, "" " 
35,36 - 37; GT-37 - 38, 39; GT-38, 39 - 40; GT-40 - 41,42; 
GT-41, 42 - 43; GT-43 - 44; GT-44 - 45; GT-45 - 46; GT-46 
- 47 48· GT-47 48 - 49· GT-49 - 50· GT-50 - 51·-GT-51-" " , , 
52; GT-52 - GT-53; GT-53 - 54. 

• A hole at seams between panel GT -18 and GT -19 of geotextile 
cushion was inadequately patched using two 3" x 3" pieces to 
cover the hole. Deficiency identified as rework item DEF-DBG-
002. 

• Due to the angle of the panel layout in relation to the 
drainage/anchor trench, a comer of panel #49 of the geotextile 
cushion, does not extend the full two feet beyond the anchor 
trench. Identified as DEF-DBG-003 on rework list. 

• MK - randomly spot checked drainage/anchor trench and found 
soil clods had fallen into the trench and would not permit proper 
drainage. This item is identified as DEF-DBG-004 on the rework 
list. 

• MK - verified stone for drainage rock delivered today meets 
subcontract specification - 2" x+1I2" rounded stone. 

• Short 8 hour day 
• PSG - QC technician Scott Leftman on site. 

Attachments: 0 S ignaturelDate: 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU02111 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 28, 1998 
REPORT #097 

• Sand Drainage Layer - PSG completed placement, spreading, and 
grading of the six inch sand drainage layer. 

Using a JD 550 dozer, PSG tracked the entire length of the DBG 
cap to lightly compact the sand drainage layer once placement and 
grading were completed. 

An as-built survey of 25 foot center was conducted by MSE, a 
subcontractor for PSG. All areas out of tolerance were corrected 
by PSG. Average depth of sand ranged from 0.5 to 0.7 feet. 

After the MSE survey and random spot check cleared an area, 
PSG and EDCI began deployment, placement, and sewing of the 
non-woven geotextile over the sand layer. Starting at the NE end 
and working southwest, the panels were placed across the width of 
the cap per panel layout. EDCI is using TNS R 70 six ounce non
woven geotextile and KernFast thread for the geotextile Type 1, 
filter fabric. Pursuant to the subcontractors request, heat bonding 
of the geotextile was approved for use however, EDCI elected to 
continue to sew the geotextile panels together. 

• Biotic Layer - held preparatory meeting for the installation of the 
six inch biotic layer with geotextile cover over the -2 inch rounded 
gravel layer. 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Inspection: 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

• MK - performed ten random spot checks on the sand drainage 
layer thickness: 

Approximate Location Sand Thickness 
N 1311650 E 3049200 5.8 
N 1311600 E 3049250 6.0 
N 1311550 E 3049250 6.2 
N 1311550 E 3049150 8.0 
N 1311450 E 3049100 8.0 
N 1311450 E 3049150 6.2 
N 1311400 E 3049100 6.7 
N 1311450 E 3049050 6.2 
N 1311400 E 3049000 6.7 
N 1311350 E 3048900 6.0 

4 of 10 areas were photographed for documentation. 

Photographed 
yes 
yes 
yes 

yes 

• MK - observed placement, spreading, grading, and light 
compaction by tracking using a JD 550 dozer. 

• MSE - performed a cross section of the cap area on 25 foot centers 
for an as-built of the sand layer. 

• MK - confirmed that TNS R-70 geotextile, the approved Type 1 
geotextile has all required submittals and is being deployed over 
the sand for the sand drainage layer. 

• MK - after the survey was performed, MK approved placement of 
preceding layer for the DBG cap construction. 

• MK - observed deployment of the first panel, GT -01, of the 
geotextile over the sand drainage layer on the NE end of the cap 
and confirmed that the panel was reasonably straight and smooth. 

• MK - visually inspected the following geotextile panels and seams 
for rips, tears, irregularities, and continuously interlocking 
stitching: 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

PANEL # ROLL # STRIP STATION 
GT-4 0992138 1 
GT-5 0992165 1 
GT-3 0992138 2 
GT-2 0992124 2 
GT-l 0992124 3 
GT-6 0992165 4 
GT-8 0992138 5 
GT-7 0992165 5 
GT-9 0991894 6 
GT-ll 0991844 7 
GT-I0 0991894 7 
GT-12 0991894 8 
GT-13 0991844 8 
GT-14 0992118 9 
GT-15 0991868 10 
GT-16 0992118 10 
GT-17 0991868 11 

Attachments: 0 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

DYE BURIAL GROUND 
SWMU 02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

Activity: 

JULY 29, 1998 
REPORT #098 

• Sand Drainage Layer - EDCI and PSG continued deployment, 
placement, and sewing of Type 1 Geotextile panels over the sand 
of the sand drainage layer. Using TNS R70 6 ounce geotextile and 
KemFast thread, Type 1 geotextile is placed across the width of 
the cap working from NE to S W. 

• Biotic Layer - After the underlying layer is approved, PSG began 
placement of the biotic material from the NE comer. PSG set up 
the 60' conveyor on the NE end to transport -2" round rock (RH5) 
onto the cap area. Using a JD 550 dozer, the biotic material was 
placed, spread, and graded. 

• Site Preparatory Work - PSG continues general site clean-up. 

Inspection: 

• MK - visually inspected the following geotextile panels and seams 
for rips, tears, irregularities, and continuously interlocking 
stitching: 

PANEL # ROLL # STRIP STATION 
GT-18 0991973 11 
GT-20 0991973 12 
GT-19 0991973 12 
GT-21 0992127 13 
GT-23 0992171 14 
GT-22 0992127 14 
GT-24 0992171 15 
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Morrison Knudsen Corporation 
NSWCCrane 
DO #4324-0009 

PANEL # ROLL # STRIP STATION 
GT-25 0991865 16 
GT-26 0991865 17 
GT-27 0991845 18 
GT-28 0991865 19 
GT-29 0991845 20 
GT-30 0991845 21 
GT-31 0993194 22 
GT-32 0993194 23 
GT-33 0992161 24 
GT-34 0992161 25 
GT-35 0991972 26 
GT-36 0991972 27 
GT-37 0992132 28 
GT-38 0992132 29 
GT-39 0992132 30 
GT-40 0991856 30 
GT-41 0991972 30 

All defects are identified and repaired 

• MK - observed deployment, placement, and sewing of filter fabric 
over sand of the sand drainage layer. 

• PSG - spot checked thickness of biotic rounded gravel continually 
during placement and grading. 

• MK - confirmed that the required submittal for biotic material has 
been reviewed and approved. 

• MK - observed biotic material, RH5, placement and method to 
ensure underlying material was not displaced or damaged during 
placement. 

• EDCI - measured and recorded panel layout for the as-built 
drawing. 

• ROICC - performed an informal safety inspection; no major safety 
violations were noted, however, there were a number of minor 
safety findings identified. 

Attachments: 0 SignaturelDate: 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU02111 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 30, 1998 
REPORT #099 

• Sand Drainage Layer - EDCI and PSG completed deployment, 
placement, and sewing of Type 1 Geotextile panels on the 
southwest end of the cap. Using TNS R70 6 ounce geotextile and 
KemFast thread, a geotextile cover is placed over the six inch sand 
layer completing the sand drainage layer. 

• Biotic Layer - Using a JD 550 dozer and a 60' conveyor, -2" 
rounded gravel biotic material is placed on the DBG from 
approximately station 6+00 to 5+ 1 0 working southwest down the 
top slope by PSG. Spreading and grading of the rock is 
accomplished using the JD 550 dozer with hand laborer 
continuously checking the depth of the biotic material. Moved the 
conveyor and power plant from the center of the NE end to the 
east side slope to assist in transporting biotic material from the 
east side to the center and west end of the DBG cap. 792 top of 
-2" round gravel was placed over the Type 1 geotextile of he sand 
drainage layer for a total of 1,463 tons of biotic material. 

• Run-onlRun-off Controls - PSG inspected, removed, repaired, and 
installed silt fence around the DBG site. 

Inspection: 

• EDCI - measured and recorded panel layouts for as-built drawing 
of the geotextile placement. 

• MK - visually inspected the following geotextile panels and seams 
for rips, tears, irregularities, and continues interlocking stitches: 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

PANEL # ROLL # STRIP STATION 
GT-42 0991856 31 
GT-43 0991856 32 
GT-44 0991856 33 
GT-45 0992132 33 
GT-46 0992246 34 
GT-47 0992246 35 
GT-49 0992246 36 
GT-50 0992246 37 
GT-48 0991835 38 
GT-52 0991856 38 
GT-51 0992246 38 

• MK - observed deployment, placement, and sewing of filter fabric 
over sand of the sand drainage layer. 

• PSG - spot checked thickness of biotic rounded gravel continually 
during placement and grading by probing down to the sand 
drainage layer geotextile. 

• MK - observed placement, spreading, and grading of the -2" 
rounded gravel biotic layer using a ill 550 dozer. MK confirmed 
material being delivered is Rogers Group RH5 rock which is a 
rounded -2" sandstone gravel. 

• PSG - inspected site for run on/run off control and repaired, 
replaced, or installed silt fence around the DBG site as needed. 

Attachments: 0 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

DYE BURIAL GROUND 
SWMU02111 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

Activity: 

August 4, 1998 
REPORT #103 

• Biotic Layer - PSG and EDCI began installation of Type 1, 
geotextile, TNS R70 six ounce non-woven geotextile over six inch 
biotic gravel layer in preparation of the 27 inch cover layer. 
Starting at the NE end working SW down the top slope. 

• 27" Cover Layer - PSG preparing 1611822 borrow area for 
removal of soil to start placement of 27 inches cover material 
beginning 8/5/98. Morning rains created wet conditions which 
impacted this activity. 

Inspection: 

• EDCI - measured and documented geotextile panel layout for as
built drawings. 

• MK - witnessed the installation of Type 1 geotextile fabric to 
ensure a three inch overlap and stitching per specifications. 

The following panels and seams were inspected: 

PANEL # ROLL # PANEL LENGTH SECTION 

P-6 0991833 45 1 
P-5 0991833 45 1 
P-4 0991833 31 2 
P-3 0991874 130 2 
P-2 0991874 178 3 
P-1 0991833 184 4 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

PANEL # ROLL # PANEL LENGTH SECTION 

P-7 0991833 33 5 
P-8 0991868 148 5 

P-10 0991948 64 6 
P-9 0991868 136 6 

P-11 0991948 175 7 
P-12 0992160 156 8 
P-13 0991868 57 8 
P-15 0991860 79 9 
P-14 0992160 144 9 
P-16 0991860 220 10 
P-17 0991987 197 11 

P-18(A) 0992130 110 12 
P-18(B) 0991987 105 12 

P-20 0992160 27 13 
P-19 0992130 187 13 
P-21 0991873 186 14 
P-23 0992181 57 15 
P-24 0992181 173 16 
P-26 0991913 57 17 
P-25 0992181 124 17 
P-27 0991913 160 18 
P-29 0991847 69 19 
P-28 0991913 93 19 
P-30 0991847 155 20 
P-32 0991897 80 21 
P-31 0991847 78 21 
P-33 0991897 153 22 
P-35 0991898 32 23 
P-34 0991897 89 23 
P-36 0991898 140 24 
P-37 0991898 130 25 

• Type 1 geotextiie, TNS R 70 six ounce non-woven fabric, 15 foot 
width; section number from NE to SW down the top slope. Panels 
placed across the width of the cap. 

• MK inspection performed by D. Beall. 

Attachments: 0 

Page 2 of 2 



Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU 02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

August 5, 1998 
REPORT #104 

• Biotic Layer - PSG and EDCI completed installation of Type 1, 
geotextile, TNS R70 six ounce non-woven geotextile on top of the 
six inch biotic layer. 

Inspection: 

• MK - observed the installation of Type 1 geotextile fabric to 
ensure a three inch overlap and stitching comply with 
specifications. 

• PSGIEDCIIMK - inspected as-built fabric panels. 
• MK - verified fabric installation to boundary shown on drawings; 

2 feet beyond the drainage/anchor trench. 

The following panels and seams were inspected: 

PANEL # ROLL# PANEL LENGTH SECTION 

P-38 0991900 136 26 
P-39 0991900 133 27 
P-40 0991900 40 28 
P-41 0993498 100 28 
P-42 0993498 130 29 
P-44 0991911 50 30 
P-43 0993498 130 29 
P-44 0991911 50 30 
P-43 0993498 72 30 
P-45 0991911 130 31 
P-46 0991911 86 32 
P-47 0991911 40 33 
P-48 0991944 63 33 
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PANEL # ROLL# 

P-49 0991944 
P-50 0991944 
P-51 0991944 
P-53 0992171 
P-52 0991944 
P-54 4109148A 
P-55 4109148A 
P-59 4109148A 
P-56 4109148A 
P-57 4109148A 
P-58 4109148A 

PANEL LENGTH SECTION 

83 34 
76 35 
70 36 
46 37 
18 37 
44 38 
38 38 
4 39 
70 39 
70 40 
40 41 

P-l through P-52 TNS R70 six ounce non-woven fabric 15' width. 
P-53 through P-58 S1 1201 non-woven fabric 112 roll 7.5 width. 

• EPD - inspected seams over entire cap and identified five small <3 
inch length, requiring repair due to inadequate salvage. 

1 P-91P-ll 
2 P-lllP-12 
3 P-25 at well 
4 P-271P-28 
5 P-481P-4 7/P-49 

• MK inspection performed by D. Beall. 

Attachments: 0 
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ON!IENTAL DI~SIGN & CONSrrIlUC'rION, INC. 
104 Wholesale Avenue. Huntsville. AL 35811 • Tel: (205) 551-0372 • Fax: (205) 55HJ347 

CERTIFICATE OF ACCEPTANCE 

PROJECT NAME: ~)<f" ()<_U(//';4.. C::~o~,vp DATE: 1-1"3' 4~" 
PROJECT LOCATION: _C----L.6""""A..;,;..:"-':....:.:J--+

l 
..... IP~ _____ _ 

Details of Work Completed and Measured ... __ 

) I 

z. U7.oz) CU"6££X1/./..,c-, c: Cl 
7 I 

d f2P£ . 

I. the undersigned. duly authorized representative of ~"./.."£/e.< "5~tg,l<4"'.5 do hereby 
take over and accept the work described above from the date hereof. subject to the exceptions 
detailed below, and confinn that the work. has been completed in accordance with the specifications 
and the terms and conditions of the contract. There is no apparent damage to the plastic lining, nor 
is there any interference within or without the surrounding works. 

I have evaluated and measured the work together with the EDCI representative, and agree that the 
measurements shown above are true and correct, and that the installation has met our approval. 

Exceptions ..... _____________________________ _ 

j~ontractor/Owny 
l.~Wz~ 
Signature . Signature 

~.7e. L<-- ~.f:S I:::c:> 0AOltN.. Z 7bP/~ 
Printed Name Printed Name 

Date: '7 1z3/,t 
7 I 

Date: 1- 1. :s -f )$ 



Morrison Knudsen Corporation 
NSWCCrane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU 02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 14, 1998 
REPORT #083 

• GCL Installation - Using BentofixGCL, EDCI began installation 
of the GCL. Starting on the northeast (uphill) comer and working 
south. Seams overlapped to the manufacturer's match line 
vertically and a minimum 10 inch overlap on the horizontal seam. 

• HDPE Installation - Using the Volvo L 70 wheel loader with the 
lifting device/spreader bar and a Polaris six wheeler, the 60 mil 
double textured HDPE by Polyflex was deployed over the GCL. 

• Drainage/anchor Trench - PSG removed soil clods from the 
drainage/anchor trench by hand. This corrected DEF-DBG-004. 

• Geotextile Cushion Installation - The hole at seam # 18-19 was 
patched by EDCI. 

Inspection: 

• EDCI - measured panel layouts for as-built drawings for both the 
GCL and the HDPE. 

• MK - inspected each panel of the GCL deployed for irregularities, 
flaws, and proper overlap. Roll #051716; #051687; #051705; 
#051693;#051697;#051688;#051712. 

• MK - verified that GCL material, Bentofix conforms to 
subcontract specification. 

• EDCI - performed pre seam field tests on Rescission R-88 EDCI 
#313 and EDCI #315, double shoe fusion welder; two peels and a 
shear were taken for each test using a Nelson Tension meter. Both 
tests passed and archive samples were taken. 

• Field Test 1 on EDCI #313 
• Field Test 2 on EDCI #315 
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NSWC Crane 
DO #4324-0009 

• MK - verified overlap of minimum to match line and 10 inch 
minimum horizontal. Bentonite granules were placed at a 
minimum rate of 114 pound per linear foot of overlap. 

• MKJPSG - witnessed field test of pre-seam test. 
• MKIPSG - Inspected deployed HDPE liner panels: 

• P2: Roll #0254 

• PI: 
• P3: 
• P4: 
• P5: 

Roll #0254 
Roll #0254 
Roll #0260 
Roll #0260 

• MKlPSG - observed seaming ofP2-Pl; PI-P3 & P4; P3 & P4-
P5; P3-P4. 

• MK - confirmed that HDPE liner material, Poly-flex, conforms to 
subcontract specifications. 

• MK - verified that the first panel was deployed straight. 
• EDCI - performed end of day field test on fusion seams using the 

Nelson Tension meter on EDCI #313 and #315 double shoe fusion 
welder. 

• MKJPSG - confirmed field testing at end of day seam testing - two 
peel and one shear; both tests passed and confirmation sample 
taken. 

• Field Test 3 on EDCI #313 
• Field Test 4 on EDCI #315 

• MK - verified all GCL deployed was covered by HDPE and open 
end secured with ballast. 

• MKJPSG - identified location of irregularity in the surface of 
HDPE Roll #0260 for repair using an extrusion bead. 

• PSG - inspected trench line by walking entire trench line; 
removing any obstructions and ensuring proper flow. 

Attachments: 0 SignaturelDate: 
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Monison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

DYE BURIAL GROUND 
SWMU02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 15,1998 
REPORT #084 

Activity: Due to intennediate rain showers, no GCL or HDPE liner was 
deployed. Air Testing was perfonned on the existing seams 
until 0900, the end of shift due to inclement weather. Crew 
returned to the motel. 

Inspection: 

• EDCI - perfonned air testing on the following panel seams: 
• 1-2 passed 
• 1-3 failed 
• 1-4 failed 
• 3-5 passed 
• 4-5 passed 
• 3 -4 untested 

• MK /PSG - observed and confinned air testing of double shoe 
fusion welded seams by pressurizing the air channel between the 
weld to 30-35 psi and holding the pressure +/- 3 pounds for five 
minutes then slicing the opposite end of the channel to release the 
pressure. 

• Bi-weekly QC meeting held. 
• Preparatory Meeting on Sand Drainage Layer was conducted. 

Attachments: 0 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU 02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 16, 1998 
REPORT #085 

• HDPE Installation - Due to the wet site conditions, GCL or HDPE 
liner was not deployed. EDCI completed air testing the remain 
double shoe fusion welds. 

• Drainage/Anchor Trench - PSG dewatered the drainage/anchor 
trench covered by liner by removing sand bags, liner blocks, and 
graded outlet. 

• Run offlRun on controls - Silt fence was installed down gradient 
from the northwest drainage/anchor trench by PSG. 

Inspection: 

• EDCI - performed air testing on the following double shoe fusion 
welds: 

• panel 1-3 passed 
• panel 1-4 passed ( 2 sections) 
• panel 3-4 passed 

• MK !PSG - observed and confirmed air by EDCI. 
• MKlEDCI!PSG - inspected the subgrade, it was determined the 

cap was too wet to proceed with GCL and HDPE liner placement. 

Attachments: 0 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 17, 1998 
REPORT #086 

-

• GCL Installation - Deployment of GCL resumed today, working 
southwest down the cap area, panel layout across the width of the 
cap. EDCI and PSG deployed six widths of GCL across the cap, 
alternated with 3 widths ofGCL followed by 2 widths ofHDPE 
liner. Granular bentonite was applied at a minimum rate of 1/4 
pound per linear foot to all overlaps of the GCL. 

• HDPE Installation - Approximately 18,500 square feet of 60 mil 
Polyflex double textured HDPE liner was deployed by EDCI and 
PSG across the DBG cap area. HDPE liner panel was seamed 
together using a double shoe fusion welder. Panels P-6 through P-
10 were placed today, equaling 4 widths. 

• Drainage/Anchor Collection System - MSE, a sub to PSG, 
surveyed the drainage/anchor trench for confirmation of drainage 
and as-built drawing. 

Inspection: 

• MK - confirmed granular bentonite was applied to overlaps of 
GCL for panel from rolls #051701,051689,051707,051708, 
051696, 051720, and 051715. 

• EDCI - performed six field tests consisting of a minimum of two 
peel and one shear each on two pre-seams, end of the day, and two 
midday. Problems in the morning pre-seam test was due to dirt 
and moisture in the seams. EDCI took extra precaution to ensure 
seams were clean and dry. A second pre-seam test passed before 
the double shoe fusion welder was used to seam panels of the liner 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

together. Mid and end of the day field tests passed. Passing 
results were recorded for all tests. 

• MKIPSG - verified field test procedures and EDCr testing field 
test FT-5 through FT-10. 

• :PI' 5/6 Pre-seam test 
• PI' 7/8 Midday seam test 
• PI' 9110 End of Day seam test 

3 samples were taken from each test panel: 1 PSG, 2 MK (1 MK 
archivel1 EPD archive) 

• EDCrlPSG - Pulled two destructive tests from locations identified 
by MK. After passing field tests, one sample from each test was 
sent to an independent lab for testing, the remaining two samples 
for archiving by MK and EPD. 

• MK - verified field test of destructive tests passed. Selected 
location of destructive tests. 

• Destructive Test #1: seam 113 Roll #0254 Machine #313 
• Destructive Test #2: seam 7/5 Roll #206/253 Machine #315 
• Confirmed sample was sent to the approved independent 

lab. 
• MK - confirmed field test performed on a tensometer capable of a 

constant rate of 217 per minute. Nelson Machine and Welding 
Tensometer sin 261 c.p. Jan 8, 1998. 

• EDCr conducted an air test on seams 5-6 and 5-7, both seams 
passed. 

• MK - observed air pressure tests of seams 5-6 and 5-7. Seams 
were pressurized to 30 psi. Pressure held for a minimum of five 
minutes with no loss in pressure (allow a variance of 3 psi in 5 
minutes). The end opposite the gauge is cut and the pressure 
released. 

Attachments: 0 
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Morrison Knudsen Corporation 
NSWCCrane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 18,1998 
REPORT #087 

• GCL Installation - EDCI and PSG continue placement of GCL 
over the cap area working down the slope with panel layout across 
the width of the cap and across the top slope running NW to SE. 
The following rolls of Bentofix were placed today from 
approximately 6+20 to 5+20: #051691, 051705, 051704, 051714, 
051711,051710,051718,051679,051713,051680, and a portion 
of roll #051681 then covered by Polyflex 60 mil HDPE. 

• HDPE Installation - Approximately 21,000 square feet of 60 mil 
HDPE liner was deployed over the GCL liner placed today by 
EDCI and PSG. EDCI seamed the HDPE liner placed today using 
#313 and #315 Rescission Rl88, double shoe fusion welder. 

Inspection: 

• MK - verified granular bentonite was placed at a minimum rate of 
114 pound per linear foot to overlap Bentofix, GCL. 

• MK - inspected panels of GCL for signs of hydration or damage 
and proper over lay. Placement of rolls # 051691, 051705, 
051704, 051714, 051711, 051710, 051718, 051679, 051713, and 
051680. 

• EDCI - performed five field tests on fusion welds: 
• Field Test 11: Pre weld seam 

#315 7000 at 25% Time 7:57 a.m. Passed 
Peel: 1121110, 1121110, 114/115 psi 
Shear: 140 psi 

• Field Test 12: Pre weld seam 
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DO #4324-0009 

#313 7000 at 30% Time 9:30 a.m. Passed 
Peel: 108/1 02, 110/1 00, 107/100 psi 
Shear: 141 psi 

• Field Test 13: Midday weld seam 
#315 7000 at 30% Passed 

• Field Test 14: End of Day weld seam 
#315 7000 at 30% Time: 4:45 p.m. Passed 
Peel: 110/113, 113/110 psi 
Shear: 140 psi 

• Field Test 15: End of Day weld seam 
Passed 
Peel: 120/125, 130/125 psi 
Shear: 132 psi 

• EDCI - Air tested the following seams: 

START FINISH PSI@ PSI@ 
SEAM TIME TIME START FINISH STATUS 

7-8 2:39 PM 2:44 PM 30 30 P 
8-9 8:10 AM 8:15 AM 30 29 P 

9-10 8:10AM 8:15 AM 30 30 P 
6-7 2:52 PM 2:57 PM 30 29 P 
6-8 2:53 PM 2:58 PM 30 28 P 

10-11 4:02 PM 4:07 PM 30 29 P 
11-12 4:25 PM 4:30 PM 31 31 P 
11-13 4:15 PM 4:20 PM 31 30 P 
12-14 4:29 PM 4:34 PM 30 30 P 
13-14 4:32 PM 4:37 PM 30 30 P 
12-13 4:17 PM 4:22 PM 31 31 P 
14-15 4:05 PM 4:10 PM 31 30 P 

• MK - visually inspected panels of Polyflex HDPE for signs of 
damage, flaws, and unspent raw product. Unacceptable areas were 
marked for test and/or repair. The following panels were 
inspected: 

• P-ll Roll #0247 

• P-12 Roll #0247 

• P-13 Roll #0246 

• P-14 Roll #0246 

• P-15 Roll #0246 

• P-16 Roll #0304 



Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

• P-17 Roll #0304 
• MK - witnessed air and field test and collected samples from field 

seammg. 
• MK - observed fusion welding of panels and confirmed that 

welder operator was checking that seams were clean and dry and 
there was a 6" - 4" overlap for welding. Double shoe fusion 
welder with continuous read out was used for all welding - EDCI 
#313 and #315. 

• MK - observed deployment and placement of GCL and HDPE 
liner. 

Attachments: 0 SignaturelDate: 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU 02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 19,1998 
REPORT #088 

• GCL Installation - EDCI and PSG continue deployment of 
Bentofix-GCL over the width of the cap. Granular bentonite is 
applied to all overlaps at a minimum rate of 114 pound per linear 
foot. From approximately 5+20 to 4+00 the following rolls were 
placed: #051699,051719,051686,051695,051703,051685 and 
then covered by Polyflex 60 mil HDPE. 

• HDPE Installation - The deployment, placement, and fusion 
welding of the double textured 60 mil HDPE liner continues. 
Approximately 13,500 square feet of Poly flex 60 mil HDPE liner 
was placed and welded using a double shoe fusion welder by 
EDCI, the liner installation subcontractor, and PSG. A spreader 
bar and two box rollers attached to a Volvo L 70 wheel loader and 
a 6 x 6 A TV are used along with hand labor to deploy and place 
the liner. 

Inspection: 

• MK - verified granular bentonite was applied all GCL overlaps. 
• MK - inspected panels of GCL for signs of hydration or damage 

and proper overlap. No signs of damage or hydration were 
noticed in the rolls ofGCL placed today. Placement of rolls 
#051699,051719,051686,051695,051703, and 051685. Vertical 
overlaps were to the manufacturers match lines exceed 12" and 
horizontal overlaps were over 24". GCL panels extend 2' beyond 
the anchor trench. 
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• EDCI - performed four field tests on fusion welds of the 60 mil 
HDPE liner: 

• Field Test 16: Pre weld seam 
#315 7000 at 23% Time 8:00 a.m. Passed 
Peel: 115/105,107/98,1051100 psi 
Shear: 142 psi 

• Field Test 17: Pre weld seam 
#313 7000 at 30% Time 8:00 a.m. Passed 
Peel: 1171125, 1181120, 114/115 psi 
Shear: 138 psi 

• Field Test 18: End of Day weld seam 
#313 7000 at 30% Time: 1:25 p.m. Passed 
Peel: 11011 07, 11 01116 psi 
Shear: 151 psi 

• Field Test 19: End of Day weld seam 
#315 7000 at 23% Time: 1 :45 p.m. Passed 
Peel: 1191107,110/116 psi 
Shear: 160 psi 

• MK - visually inspected panels of Poly flex HDPE for signs of 
damage, flaws, and unspent raw product. Unacceptable areas were 
marked for test and/or repair. The following panels were 
inspected: 

• P-18 Roll #0304 
• P-19 
• P-20 
• P-21 
• P-22 

Roll #0305 
Roll #0305 
Roll #0305 
Roll #0305 

• MK - observed field testing for pre-seam and end of the day welds 
and collected samples from test seams. A Nelson Machine and 
Welding Tensometer sin #261 capable of maintaining a constant 
rate of 2 inches per minute was used for all field testing. 

• MK - witnessed fusion welding of panels and confirmed that 
welder operator was checking that seams were clean, dry, and 
proper overlap. Machine #315 chain's came undone during 
seaming P-18 and P-22 and was reattached. The east end of the 
seam where a bum out occurred will require a patch. 
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NSWC Crane 
DO #4324-0009 

• MK - received results form HTS, an independent lab, that 
destructive samples 1 and 2 passed all peel and shear 
requirements . 

• DS - 1 Welded 7114/98 at 5:12 p.m. 
RM. #313 7000 at 35% on seam 1/3 roll #0254 

• DS-2 Welded 7117/98 at 11:50 a.m. 
RM. #315 7000 at 25% on seam 7/5 roll 
#0260/0253 

• Due to temperature extremes, no liner or GeL was deployed after 
10:00 a.m. 

Attachments: 0 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 20, 1998 
REPORT #089 

• GCL Installation - EDCI and PSG continue deployment of 
Bentofix-GCL over the width of the cap until 11 :00 when adverse 
conditions halted production for the day. Granular bentonite was 
applied to all overlaps. GCL was placed from approximately 
station 4+00 to 3+00 using the following rolls: remainder 
#051681,051684,051683, and 051692 and a portion of roll 
#051694. 

• HDPE Installation - PSG and EDCI continued placement SW 
down the slope covering the GCL. Approximately 10,000 square 
feet of Polyflex 60 mil HDPE liner was placed and seamed today 
using a double shoe fusion welder at a temperature of 700°F with 
continuous temperature read out. 

Inspection: 

• MK - witnessed granular bentonite was applied all GCL overlaps. 
• MK - inspected panels of GCL for signs of hydration or damage 

and proper overlap. No signs of damage or hydration were 
noticed in the rolls ofGCL placed today. Verified by visual 
inspection that vertical overlaps were to the manufacturers match 
lines and horizontal overlaps were a minimum of 12". 

• EDCI - performed four field tests on fusion welds of the 60 mil 
HDPE liner: 

• Field Test 20: Pre weld seam 
#315 700° at 25% Time 6:5 a.m. 
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NSWC Crane 
DO #4324-0009 

Peel: 114/109, 1061120, 116/104 psi 
Shear: 146 psi 

• Field Test 21: Pre weld seam 
#313 7000 at 30% 
Peel: 1141108, 107/93, 1141110 psi 
Shear: 140 psi 

• Field Test 22: End of Day weld seam 
#313 7000 at 300/0 
Peel: 11011 07, 1101116 psi 
Shear: 140 psi 

• Field Test 19: End of Day weld seam 
#315 7000 at 25% 
Peel: 1001110, 10011 07 psi 
Shear: 135 psi 

Rain showers at 11 :00 halted production and prevented an 
End of the Day field test on the seams welded today until 
after the welding machine was turned off. 

• MK - visually inspected panels of Polyflex HDPE for signs of 
damage, flaws, and unspent raw product. Unacceptable areas were 
marked for test and/or repair. The following panels were 
inspected: 

• P-23 
• P-24 
• P-25 
• P-26 

Roll #0305 
Roll #0205 
Roll #0205 
Roll #0205 

• MK - witnessed seaming and field testing of pre-seam welds and 
collected samples. 

• MK - observed fusion welding of panels and confirmed that the 
Master Seamer was present and that the welder operators were 
checking seams were clean, dry, and with proper overlap. Excess 
material cut from the top panel with a hook knife. 

• MK - verified that GeL placed today was covered by HDPE liner 
and that the edge was covered by sand bags. Photographs were 
taken of the folding of the GeL under the HDPE liner. 

Attachments: 0 SignaturelDate: 
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Morrison Knudsen Corporation 
NSWC Crane 
DO #4324-0009 

Activity: 

DYE BURIAL GROUND 
SWMU02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 21, 1998 
REPORT #090 

-

• Sand Drainage Layer - PSG cleaned asphalt off the conveyor, in 
preparation for use in transporting sand to the cap for placement as 
the sand drainage layer. After bulk material was removed PSG 
power washed the conveyor. 

• Drainage/Anchor Trench - Today PSG began installation of the 
drainage system after patching, detailing and testing of HDPE was 
completed in the trench area by lining the drainage/anchor trench 
with non-woven geotextile filter fabric; next placing four inch 
ADS perforated pipe in the bottom of the trench, covering and 
filling the trench with two inches minus one half inch plus 
rounded gravel to a minimum six inch thickness over the pipe and 
then folding the filter fabric over the rock, wrapping the drainage 
system in filter fabric. 

• HDPE Installation - EDCI patched, detailed and tested the 
northern end of the in-place HDPE represented by the first two 
destructive tests P-l through P-6 placed from approximate station 
7+ 70 to 6+75. The remainder of in-place liner was patched using 
double textured Polyflex 60 mil HDPE liner and extrusion welding 
through panel P-26. All seams have been air tested and 
destructive samples two through eight cut, set to HTS for testing 
and patched. 

Inspection: 

• MK - confirmed ADS pipe and drainage rock meets the 
subcontract specification requirements. 
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NSWC Crane 
DO #4324-0009 

• MK - verified PSG was using manufacturer approved couplers to 
join 20 foot sections of ADS pipe. 

• EDCI - performed air testing on the following IS double shoe 
fusion welded seams: 

START END START END 
SEAM TIME TIME PSI PSI STATUS 
15-16 8:59 9:04 30 29 P 
16-17 8:58 9:03 30 29 P 
17-18 8:57 9:02 30 30 P 
17-22 8:45 8:50 30 30 P 
18-22 8:46 8:51 31 31 P 
19-22 9:00 9:05 30 29 P 
18-19 9:00 9:05 30 29 P 
19-20 9:03 9:08 30 30 P 
20-21 9:07 9:22 34 34 P 
21-23 9:37 9:42 30 28 P 
21-24 9:54 9:59 31 29 P 
23-24 9:34 9:39 32 32 P 
23-25 9:57 10:02 32 31 P 
24-25 9:35 9:40 30 29 P 
25-26 9:44 9:49 30 29 P 

• MK - observed all air testing performed today. Double shoe 
fusion welds are air tested by sealing the ends of the fusion weld, 
inserting a needle into the air channel formed between the two 
fusion welds, pressurizing the channel with 30 to 3S psi of air. 
The test passes if the air pressure in the channel does not vary 
more than three pounds in five minutes and is released when the 
channel is cut at the fore end. 

• EDCI - vacuum box tested all extrusion welds on patches, seams, 
and beads and all areas marked for testing and/or repair for HDPE 
panels P-l through P-S. Vacuum box testing is performed by 
placing a vacuum box with a window over the area to be tested 
once the area has been prepared with soapy water and pulling a 
five psi vacuum. Tests passes if no bubble line is noticed in the 
test area. The vacuum is then released and the box moved. EDCI 
had difficulty creating a seal due partly due to the heat expansion. 
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• EDCI - pulled destructive test samples 3-8 from MK marked 
locations and PSG sent samples to HTS, Inc_ of Houston, TX, and 
independent testing lab. 

Field Results on Destructive Test Samples: 

• Destructive Test Sample 3: Seam 8-9 welded 7117/98 
#313 7000 at 32% Time 4:45 p.m. 
Peel: 1001105, 1001103, 1071108 psi 
Shear: 140 psi 
Destructive Test Sample 4: Seam 10-11 welded 7118/98 
#315 7000 at 25% Time: 3: 15 p.m. 
Peel: 98/90, 100/98, 98/95 psi 
Shear: 142 psi 

• Destructive Test Sample 5: Seam 15-16 welded 7/18/98 
#313 7000 at 32% Time: 4:40 p.m. 
Peel: 1111105, 104/107 psi, 1101102 psi 
Shear: 146 psi 

• Destructive Test Sample 6: Seam 18-19 welded 7119/98 
#315 7000 at 25% Time: 11 :50 a.m. 
Peel: 861109, 1001124,961110 psi 
Shear: 146 psi 

• Destructive Test Sample 7: Seam 20-21 welded 7119/98 
#313 7000 at 30% Time: 12:55 p.m. 
Peel: 1191110, 1051118, 11011 09 psi 
Shear: 150 psi 

• Destructive Test Sample 8: Seam 24-25 welded 7/20/98 
#315 7000 at 25% 
Peel: 115/116, 1071100, 1121110 psi 
Shear: 130 psi 

• MK - verified that field results for destructive test samples passed 
and collected samples for archiving. 

• MK - verified that pre-seam and End of the Day welds for 
extrusion welds passed test requirements and collected samples. 
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Extrusion Weld Pre Seam and End of Day Results: 

• Extrusion Weld 1: Pre-seam 
EDCI #316 at 550°F 
Peel: 100, 94, 92 psi 
Shear: 139 psi 

• Extrusion Weld 2: Pre-seam 
EDCI #286 at 510°F 
Peel: 118,110,112 psi 
Shear: 122 psi 

• Extrusion Weld 3: End of Day 
EDCI #316 at 550°F 
Peel: 104,112 psi 
Shear: 138 psi 

• Extrusion Weld 4: End of Day 
EDCI #286 at 510°F 
Peel: 123, 114 psi 
Shear: 150 psi 

• A Nelson Machine and Welding Tensometer sin 261, capable of 
maintaining a constant rate of two inches per minute was used for 
all field peel and shear testing. The tensometer was calibrated 
January 8, 1998. 

• Rescission EDCI #316 and #286 extrusion gun and Polyflex 
extrusion rod were used for all extrusion welding. 

Attachments: 0 SjnaturelDate: 
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Activity: 

DYE BURIAL GROUND 
SWMU02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 22, 1998 
REPORT #091 

-

• GCL Installation - One panel of GCL was placed across the width 
of the cap by PSG and EDCI at approximate station 3+00 to 2+80. 
Granular bentonite was applied to the overlap at an approximate 
rate of 114 pound per linear foot. GCL was placed to the 
manufacturer's match lines and inspected for signs of hydration 
and lor damage prior to being covered by HDPE liner. A portion 
of Bento fix roll #051694 was deployed. 

• HDPE Installation - Panel P-27 of the 60 mil double textured 
HDPE liner was deployed over the GCL and welded to panel P-26 
using a Rescission Rl88 double shoe fusion welder. EDCI also 
field constructed three boots from the 60 mil liner material for 
around the well using an extrusion welder. Well was extended 
and boots were placed over each of the three wells and extrusion 
welded to the HDPE liner. 

• Drainagel Anchor Trench - HDPE liner, GCL, and geotextile 
cushion materials were trimmed to approximately 24 inches 
beyond the outside edge of the drainage/anchor trench. Trench 
outlets are lined with HDPE liner, GCL, and geotextile cushion 
material to a point approximately 9' 9" from the toe of the cap 
with material extending 12 inches beyond the outlet trench on 
each side. 
PSG installed approximately 440 linear feet of ADS perforated 
pipe along the southeast side of the cap area. The drainage system 
was constructed by lining the trench with Type 1 non-woven 
geotextile, filter fabric, placing four inches of ADS perforated pipe 
in the bottom of the two foot wide trench, covered with a 
minimum of six inches of drainage rock less than 2 inches to more 
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than 112 inch rounded gravel, graded by hand and wrapped with 
the filter fabric per construction drawings. 

• Sand Drainage Layer - PSG began spreading #23/24 sand in a 
minimum of six inch lifts starting at the NE comer and working 
both west and NW using a JD 550 dozer to push material. Sand is 
always pushed in front of the dozer to prevent tracks from coming 
in contact with the underlying geosynthetics. A laborer works 
with the dozer to check depth and prevent expansion wrinkles 
from being trapped. 

Inspection: 

• PSG - spot checked depth of the sand layer to ensure a minimum 
of six inches of#23/24 sand. 

• MK - verified sand meets the subcontract specification 
requirements. All submittals on material have been received. 

• MK - confirmed that previous layers of geosynthetic had been 
tested and met specifications prior to placement of the sand 
drainage layer. 

• EDCI - completed vacuum box testing of all remaining extrusion 
welds and beads along with any questionable areas. From P-6 to 
P-26 of the HDPE liner. 

• MK - verified vacuum box was within calibration. Last 
calibration was June 6, 1998. 

• EDCI - air tested the seam between HDPE panel P-26 and P-27. 
• MK - observed air testing and confirmed test was performed per 

subcontract specifications. 

SEAM 
26-27 

START 
TIME 
9:48 

END 
TIME 
9:53 

START 
PSI 
30 

END 
PSI 
30 

STATUS 
P 

• MK - witnessed deployment and welding ofHDPE P-27 roll 
#0250. 

• EDCI - performed pre-seam and End of the Day field tests on both 
fusion and extrusion welds. 
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• Field Test 24: Pre-Seam Weld 
#313 7000 at 28% Time 7:30 a.m. 
Peel: 11411 07, 1041110, 1051111 psi 
Shear: 155 psi 

• Field Test 25: End of Day Weld 
Peel: 1051105. 1101102 psi 
Shear: 138 psi 

• Extrusion Pre-seam Test 5: 
#286 5100 Time: 9:30 a.m. 
Peel: 87, 76, 130 psi 
Shear: 132 psi 

• Extrusion End of Day Weld 6: 
#286 5100 

Peel: 114, 107 psi 
Shear: 140 psi 

• MK - witnessed field testing of fusion and extrusion welds using a 
field tensometer and collected samples from the five foot seams 
for archiving. 

• MK - observed extension of well using PVC piping and riveted 
couplers; placement of field fabricated boots around welds. 

• MK- verified the collections system including, ADS four inch 
perforated pipe placed per construction drawing. 

• MK - received and reviewed destructive test results from HTS, 
Inc. #3 through #8. All tests exceeded peel and shear 
requirements for the HOPE liner welds. 
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Test Results: 

DDS #3 
DDS #4 
DDS #5 
DDS #6 
DDS #7 
DDS #8 

AVERAGE AVERAGE 
PEEL SHEAR 

115 156 
110 162 
123 168 
130 170 
127 172 
117 156 

HDPE liner has been cleared for placement of the sand drainage 
layer up to P-26 or station 3+00. 

Attachments: 0 
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Activity: 

DYE BURIAL GROUND 
SWMU02/11 

INTERIM MEASURES CAP CONSTRUCTION 
DAILY INSPECTION REPORT 

JULY 23, 1998 
REPORT #092 

• GCL Installation - PSG and EDCI completed deployment and 
placement of Bentofix, GCL across the very southwest end of the 
DBG cap area from approximately station 2+80 to 1 +90. The 
remainder of Bentofix roll #051694, roll #051698, 051716, and a 
portion of roll #051717 were deployed across the width of the cap. 
All overlaps were sealed by applying granular bentonite to the 
seam. Prior to placement of GCL panels, the sub grade was 
inspected by EDCI and MK due to the light morning drizzle and 
rain showers overnight. Placement of the GeL did not occur until 
early afternoon when the final roll ofHDPE was delivered. 

• HDPE Installation - HDPE liner installation was completed by 
EDCI and PSG; once the final, ninth roll of Polyflex 60 mil double 
textured HDPE, roll #0266, was received and inspected. During 
unloading, the first three feet of the roll was damaged and 
discarded. The last three panels ofHDPE, P-28 through P-30 
from roll #0266 were deployed, placed, and welded across the SW 
end of the cap. Due to the layout of the cap, an end piece had to 
be welded to maintain the two feet extension beyond the 
drainage/anchor trench. After the seam was welded and air tested, 
a location for the destructive test was chosen and DDS #9 was cut, 
field tested, and the area patched and vacuum box tested. The 
DDS #9 sample was cut into three pieces, one being sent to an 
independent lab for testing and two pieces stored for archiving. 
HDPE liner installation was completed with the air testing of 
fusion seam welds, and vacuum box testing of the extrusion weld 
for the destructive test patch. An extension was added to one 
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panel to provide a full two foot overlap beyond the 
drainage/anchor trench. 
Drainage/Anchor Trench - Using ADS four inch perforated pipe, 
PSG continued construction of the drainage collection system 
down to the south end of the cap. Split rolls ofSI 1201 non
woven geotextile are used to wrap the drainage pipe, ADS four 
inch perforated pipe, and drainage rock (-2" + 112" rounded 
rocks), for construction of the drainage collection system 
including one outlet. 

• Sand Drainage Layer - PSG continues pushing #23/24 sand 
covering the cap area using a JD 550 dozer on the 5% top slope, 
with the 3: 1 side slopes being worked by hand. Sand has been 
placed on the north end from 7+60 to 5+60 across the top slope 
and along the SE side. Only a portion of the 3: 1 slope along the 
NW, north leg, of the DBG cap remains. Approximately 800 ton 
of sand was delivered and placed today. 

Inspection: 

• EDCI - measures and records panel layout of GCL for as-built 
drawings. 

• MK - visually inspected panels ofGCL for damage and signs of 
hydration; one small area was noted and repaired by overlapping 
the area. 

• MK - observed and confirmed that GCL panels were deployed and 
placed to the manufacturer's match lines and granular bentonite 
was applied to all overlaps. 

• EDCI - performed peel and shear field tests using a tensometer, on 
pre and EOD fusion and extrusion welds and on DDS #9 
destructive test. 

• MK - verified vacuum box was within calibration. Last 
calibration was June 6, 1998. 

• MK - verified that Polyflex 60 mil double textured HDPE liner 
roll #0266 received today has required QC certificates and meets 
subcontract specifications. 

• MK - chose location of ninth destructive test, observed field peel 
and shear testing, collected archive samples, and ensure one 
sample was prepared for shipment to HTS, Inc. of Houston, TX, 
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the independent testing lab. Due to the hour sample will be 
shipped 7/24/98. 

• MK - visually inspected the following HDPE liner panels for signs 
of damage and/or irregularities. None were noted: 

P-28 83 feet Roll #0266 
P-29 68 feet Roll #0266 
P-30 68 feet Roll #0266 

• MK - observed air testing and field testing performed by EDCI: 

Page 3 of 4 

Field Test Fusion Welding: 

Pre-Seam Weld: 
#313 7000 at 25% 
Peel: 1191114 1101105 
Shear: 135 psi 

EOD Weld: 

Time: 2:30 p.m. 
1151109 psi 

#313 7000 at 25% Time: 4:00 p.m. 
Peel: 119/115 1171115 psi 
Shear: 145 psi 

Field Test Extrusion Welding: 

Pre-Seam Weld: 
#286 510 
Peel: 95 85 
Shear: 143 psi 

EOD Weld: 
#286 510 

80 psi 

Peel: 107 111 psi 
Shear: 120 psi 
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Air Testing Fusion Welds: 

START END START END 
SEAM TIME TIME PSI PSI STATUS 
27-28 3:05 3:10 31 31 P 
28-29 3:30 3:35 30 30 P 
29-30 3:40 3:45 30 30 P 

30-END 3:51 3:56 30 30 P 

• MK - verified by visual inspection that the drainage/anchor trench 
collection system was installed per construction drawings. 

• MK - observed placement of sand over the HDPE as a sand 
drainage layer. 

• PSG - continually spot checks thickness of sand drainage layer 
and that placement is not damaging underlying material. 

• PSG - inspected site run-onlrun-off controls. 

~/1J1y 0008 
Attachments: 0 SignaturelDate: 
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Conformance Test Results/Report 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





07/10/98 FRI 16:02 FAX 618 281 8950 

PHILIP 
ENVIRONMENTAL 

Industrial Services Group 

MidweS~?W. D. "John" McCumbers 
Contract Administrator 
Momson Knudsen Corporation 
2420 Mall Drive 
Corporate Square One, Suite 211 
North Charleston, South Carolina 29406 

Dear Mr. McCumbers 

Project: Dye Burial Grounds Cap 
NSWC Crane, Indiana 

PHILIP COL WEST 

Project No.: Subcontract 4324-106 
Contractor: Philip Services Corporation 

%10 Waf Sand Bank Road 
Columbia, Dlinois 62236-0230 

Submittal No. 063 

July 10, 1998 
Project 18328 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3. 1997. Section 01300 - Submittals, 

Item No. Deseription Section No. 

1-~ c.s:..... Si. c """'" "\ I~ "" 

Test Lab Certificates - GCL 02253 

These submittals have been reviewed and approved by Philip Services Corporation. If 
there is any questions conCerning this submittal, please contact: Donald Flowers,. Project 
Manager, Philip Environmental Services, 210 West Sand Bank Road, Columbia. Illinois 
62236J(800)733-7173,~. 7382,Fax(618)281~77 

Sincerely, 

PHILIP ENVlRONMENTAL SERVICES CORPORATION 

Donald L. Flowers, 
Project Manager 

cc: D. Beall 

JUL-10-1998 16:12 

PHILIP ENVIRONMENTAL SERVICES CORPORATION 
210 West Sand BanI< Road· P.O. Box 230· Columbia. IL 62236-0230 

(618) 281-7173· (800) 733-7173 • fa~ (618) 281-5120 

618 281 89S0 
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8 FRI 16'02 FAX 618 281 8950 
Pill Ll P CO L ¥iEST 

01/10/9 • 
Fl<\l'I : HTS, INC. cna..L T!=INTS P/-DE NJ. : 713 692 8Sa2 JU.... 10 1998 02:59PM P2 

( 1f1~!!!J 
July 10, 1998 

I HTS Report #: 
Mr. Dan Flowerd 
Philip BnvitoamentaJ 
SlODD Read 
Columbia. II.. 62236 

4)6 PICKERING STREET • HOUSTON. TEXAS 1709) 

713/692-8373 • SOO/692-TEST • FAX 713/692-8502 

pen12S4.003.doc 
Customer Project Name: NSWC Crane 

Customer Project It: 18328 
Lab Tewpeustme: 73 degrees F. 

Lab Hmnidity: 50% 

The fullowiDg 1 umple was delivered to our laboratory on 6124198. 

I 

s 

Samp181.D. 
Roll#OS1700. 
Lot*806 I 202 

11 
Mat'lType 

<AIfoDDance testing was pedbmvJcl in acccrdaaoo widl tho faIlowmg test medlods. The test tesWts are su:mmari%ad OIl 

the ~ pages. It dlauJ.d be JI«ecl that tho test specimeas and ~ sample used for 1his work were beIioved to be 
JqACson'Mfiw of the material pmdDced UDder this desigamoa lbveYcr. tba;e results 8R' iDdiadive only of the 
speQD""S 1haI: were actually test.ed. HIS, Inc. neidl. ao:.epa respoDsibility for nor trI8lres claims to the final use and 
JRI'POSI'ofthe material. 

TESTING PERFORMED TESTING PERFORMED 
ASTM D 4632 - Grab Teasile Properties 
ASTM D 5084 - Penneability 

Very tIUly yours, 

.... -P,. 4 • _ ...., ~c. ~ . .:..J(J,. I ,--,. ;-s r-r--' 
Larry L. McMichael 
V1¢e President 

penl.2S4.003.doc-Page 1 of3 

ENVIRONMENTAL • GEOTEaOOCAL ENGINEERING • CONSTRUCTION MATElUALS TESTING • ANALY11CAL SERVICES 

SERVING TIfE CONSIRUCI10N AND WASn: INDUSTRIES 93*/. P. 03 

JUL-10-1998 16:12 
618 281 8950 
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PH 1 LI p COL WEST 
FAX 618 281 8950 

01/10/98 FRl 16:03 
FROM : HTS. INC. CONSLLT~S PH:«: NO. : 713 692 8SB2 JU... 10 1998 ro:e0PM P3 

Sample 
Ro1l#OS1700 
J.At# 8061202 

GRAB TENSILE PROPERTIES - ASTM D 4632 
Iastron Series IX Automated Materials Testing System 

Sample 'l'We: ASTM Cross Head. Speed (ialmin): 12.0000 
WIdth (m): 4.0" Spec. ~ Leagth (m): 3.000 

Thidmess (in): 0.23" Grip Distmee Cm): 3.000 

I Sp«:H I Muimum Load =](111) 
MD I XU 

Elongation (%) 
I MD XD 

1 124.0 129.4 141.2 136.8 
2 103.4 98.6 136.7 111.6 
3 115.6 205.5 125.0 672 
4 130.1 2S3.6 142.6 69.9 
5 128.0 224.2 148.8 12.9 
6 105.3 255.2 10.1 66,3 
1 112.8 242.0 134.1 74.0 
8 109.5 251.3 116.1 66.2 
9 120.2 303.5 139.1 81,4 
10 282,j 281.0 81.5 75.8 

Avg. IJ3.1 225.0 124.6 82.8 
S.D. 53.3 6S.2 24.9 24.3 

pen12S4.003.doc - Page 20f3 

r .. DlEan 104 
927. P. 

618 281 8950 



@l005 
PHILIP COL WEST 

FAX 618 281 8950 
07/10/98 FRl 16:03 

• FROM : HTS. INC. CONSU..T~5 PH::H: t-{). : 713 692 8502 JLL 18 1998 03: oo:'M P4 

Initial Sample Diameter: 
Initial Sample Height: 

Cell Pressure (psi): 
Range of Hydraulic Gradient: 

Final Sample Diameter: 
Permeability: 

Ebpscc1 
1lmcla 'limo In 

No. Dale Br.Ma:Sc Hr.Mn:Sc 
1 7/10198 1:00:00 00:00:0o 

7110198 7:06:05 00:06:05 

2 1/10198 11:00:00 00;00:00 
7110/98 11:06:10 00:06:10 

3 1/10/98 3:00:00 00:00:0O 
1110198 3;06:10 00:06:10 

JUL-10-1998 16:13 

INDEX FLUX - ASTM D 5084 
Sample T~: ASTM 

Roll #QS 1700 Lot #8061292 

4" 
.230'" 

SO 
28.55-31.57 

4" 

Presswc PtessaIe 
@ @ 

Sample Sample 
Top &uom 
(psi) (psi) 
4S 45.26 
45 45.02 

45 45.26 
45 45.02 

45 45.26 
45 45.02" 

Initial Sample Area (inl): 
Type olPermc:ant Used: 

Final Sample Height: 
F'mal Sample Area (in2

): 

3.1 X 10-9 emJs 

Pore Piper! 
PlaI1I!C ACI:::am. 

T,.tda:cr RcIdiDg 
RtaIzrg(1) In 6Hin 

(psi) (an) (em) - 3.1S 0.00 

- 3.OS 0.10 

- 3.1S 0.00 

- 3.0S 0.10 

- 3.1S 0.00 

- 3.05 0.10 

peo12S4.003.doc-page 3 of3 

618 281 8950 

12.56 
Tap Water 

.230" 
12.56 

Pip::fJ 
Aa:tuI1. 
~ 

CM SHout 
(em) _(em) 
1.19 0.00 
1.82 0.03 

1.79 0.00 
1.12 0.03 

1.79 0.00 
1.82 0.03 

1"'G'n 1 P.05 93% 
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Manufacturer's QC Certificates 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





Industrial Services Group 
Midwest Region 

"1-,..-.;...._._ 

' . • c •. 

tL;_ •. : . 

June 16, 1998 
Project 18328 

III (/(/2 

Mr. W. D. "John" McCumbers 
Contract Administrator 
Morrison Knudsen Corporation 
2420 Mall Drive 

'"". - ... .-.. :-. ..: .. :,,' 

Corporate Square One, Suite 211 
North Charleston, South Carolina 29406 

Dear Mr. McCumbers 

Project: Dye Burial Grounds Cap 
NSWC Crane. Indiana 

Projed No.: Subcontract 4324-106 
Contractor: Philip Services Corporation 

210 West Sand Bank Road 
Columbia. Dlmois 62236-0230 

Re-Submittal No. 02SI 

.. 
' .. 

The fuUowing submittal is being prescmed in accordance with the Bid Documents, dated~ 
July J, 1997, Section 01300 - Submittals, 

Item No. Des~ion S~ction No. 
~- <1~ MA~ ~, \e.e.-1 ~~ \\5 -~t") O"2..1S3 - t\ ~~("o\J c:.c\ 

Manufacturer Test Results- Q@f:, 02253 1-91 
~. ~ ; Wd\l~ e:.u,~ .... t.~ - ~",~c.. ~ ~~1l\~;T 

y~ 

y.pg 

1-100 

1-101 

1-102 

\-',O~ 

JUN-16-1998 14:20 

¥anu!ictup=s Spycifipation rG<;L .(}2lBY _ 
- ~j{\ 

A~snge ~11 ValUe-rGCL 0'22-53 - Nlt\ 

Needle Certification - GCL 02253 - ~""'t' ('Oue..c\ 

Manufactures QC Tests- GeL 02253 ~VJ~ \ ~f!.~~ ~~.y 
Certificate of Compliance - GeL 02253 

f\ P fl ('"ou ~cl. 
u.~. 

~o ""'Q"-\-~Ol,.\\ \0 t\~ 01.1.S3 - ¥l~\}l~ ~~~b tt ,-o",~..q-
rt'\\ 

PHILIP UNlRONMLNTAl SERVICES CORPORATION 
110 west sand B:lIlk Road' P.O. Box 230· ColtuTlbia. IL 62236-0230 

(618) 281-7173' (800) 733-7173. Fax (618) 281'5120 
618 281 8950 93% P.02 



06/1.6/98 TllE 14: 11 FAX 6HI 281 895U PHILIP COL WEST 

These submittals have been reviewed and approved by Philip Services Corporation. If 
there is any questions concerning this submittal, please contact: Donald Flowers, Project 
Manager, Philip Environmental Services. 210 West Sand Bank Road, Columbia, Illinois 
62236, (800) 733-7173, Ext. 7382, Fax (61S) 281-6477 

Sincerely, 

Pl-llLIP ENVIRONMENTAL SERVICES CORPORATION 

Donald L. Flowers, 
Project Manager 

cc: D. Beall 

JUN-16-1998 14:20 618 281 8950 

~003 

P.03 



Industria! Services Group 
Midwest Region 

Mr. W. D. «John" McCurnbers 
Contract Administrator 
Morrison Knudsen Corporation 
2420 Mall Drive 
Corporate Square One, Suite 211 
North Charleston, South Carolina 29406 

Dear Mr. McCurnbers 

t'IIILlt' ~UL "t~1 

Project: Dye Burial Grounds Cap 
NSWC Crane, Indiana 

Project No.: Subcontract 4324-106 
Contractor: Philip Servke5 Corporation 

210 West Sand Bank Road 
Columbia, Illinois 62236-{)230 

Re-Submittal No. 02SJ 

June 19, 1998 
Project 18328 

&gJ (J(J Z 

~-/9-~ 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3, 1997, Section 01300 - Submittals, 

Item No. Description Section No. 

Manufacturer Test Results- GeL 02253 -1 ~(,()\lec\ 
Manufactures QC Tests- GCL 02253 ~ ~~C"O\lci 

1-97 
1-101 
1-103 Certificate ofMontmouUonite 02253 ~ t\~~("O.JeA c.L <'\OW _ £\l~ ~_~~ 

Content ~. E\lC\ I~ / 
These submittals have been reviewed and approved by Philip Services Corporation. If \'sT tl\Q:.""" \ ~1! ElL 
there is any questions concerning this submittal, please contact : Donald Flowers, Project ~ pq dt;~ ~~v.JL 
Manager, Philip Environmental Services, 210 West Sand Bank Road, Columbia. Illinois .;,~ qc:c~JtQ-'d.Q. ~~ 
62236, (800) 733-7173, Ext. 7382, Fax (618) 281-6417 ~i~~ ~ 

<.\c...J '''~~ ~~ ... 
~no."\e..e, <.0 "c:.er\:,. \\ ...... Sincerely, 

PHILIP ENVIRONMENTAL SERVICES CORPORATION 

Donald L. Flowers, 
Project Manager 

cc: D. Beall 

JUN-19-1998 14:36 

PHILIP ENVIRONMENTAL SERVICES CORPORAnON 
210 west Sand Bank Road· P.O. Box 230 • Gofumbia.IL 62236-0230 

(618) 281-7173· (800) 733-7173· fax (61B) 231-5120 

618 281 8950 

u ,,~("~ G/ 

® 
93% P.02 



06/~6/S8 TlIE 14:11 FAX 618 281 895U 

::'un-lS-9a 04:~5P 
~O·~.'.O C~~ ~v~A~ r~1 4V~ .~~ auvU 

PHILIP COL \\'EST 

I-/(j~ 
_...----_.-

1lI004 

P.02 -.::,,--. 

BENTOFIX TECHNOLOGIES, INCe 
BENTOFlX MANUFAaURING CERTIFICATION 

/ ,,'" 
.. ' /(,: 

CUSTOM!R: A..U/O SYSTEMS INC. 

PftOJECT: PHillIP ENVIRONMENAl SERVICES 
Ncwe CRANE· DYE BURIAL CAP 

ORDeR. NUr..-nR; 8T31110 

DAT!: 06-12-1998 

ftO.ROW: 40 ROllS 

PRODUCT 1"YPE; BENTORX NS 

8entoflx TOChnologies, Inc. hereby certlflesttlat the sentofix Geosynthetic 
Clay LIner purct1ased and sh/ooed for the aoove referencea project meets or 
exceeds Bentofix technologies, Inc. 's specifications for Bentoflx 

The 8entoflX oroduct has been contlnuouslv inspected for the presence of 
needleS and IS certified to be neeafe free. 

The teStS rrsted for the bentonite component have been performed on 
each batCh of tlentanlte. The tests Ifsted for me finished oeocomposite prQouct 
have been perfoonea On at least every 3,716 sQ. mt. l&10,OOO SQ. ftJ fOr the Mass per 
UnIt Area aCCOrding to methOd A5TM 05261 and for rne Cf'3b Tensile aCCOrding to 
memOdASTM 04632. The tests liStea fOr the flniS11.e<J geocomoosfte Product tlave 
been performea on at least: every 9,290 sq. mt. 1100,000 ~Q. ftJ for the geotextile 
component and tne fintstlecJ geocomoosite water oermeatlllitv accorCling to 
method CRI CCL-2. 

The lot and roll numbers for thiS oroject an:! as follows: 

lOTN ~06t20l~ ________________________________________ __ 

ROLLN 51619,51680,51681,51681,51684,51685,51686,51681,51688,5T 689,51690_ 

51691,5169Z,51693,51694,5169S,31 696.51697,51698,51 699,S1 100,51701_ 

51703,51104,51705,51706,51707,51709,51709,51710,517' 1,51712,5171 J_ 

517H,5J 715,51716,5171 7,51718,51 719,5T720 _____________ _ 

618 281 8950 P.04 



06.116/96 TIlE 14: 12 FAX 616 261 89S(l 

Jun-1S-98 04:26P 
-~ .... -.- .... ........... ---- .. ,,- --- .- ... ----

1. FI'tISiitO P!{OOOCT l"rP£: ~lX I(S 

T£J(SIU (1b) 

I"ASS( lb/~J 

1.106 
l£.HiTlI o:oss 
112 212 

z. TOP l'YtR 1'1'1'( • ~ 

OVER I MI'SS(IC1/tU) 

MJ611lOS6 Q. QS.! 

PHILIP COL WEST 

fl~rr~ (X) 

LOQX C'IIO$S 

, II 12 

\- \0\ 

)1~rQNS, lSD.oO ~ A 15.5 f~ 

45.] ., '" '.72 .. 

III (lOS 

t()ISTIJRE 
PE~flllnY. C (0«/.) CXWT£NT {X} 

<5(-9 8.2 

------------------._------

------------------------ -----------------------
3. ~ U~I{ TYP€ : ~H 
«It , MSS( lb/f'r2J 

~ 0.023 

---------------------

I rOn"~Ill.OOIn: ~ll. INOCY C .. 1) t(JlST\)I;.( Cl)'(r(JlT (I) H)lST~ ~"TIO'l (%) t<.ASS OF eEolTWIT(lb/ftZ) 

90 lS II. 2 6~ 1.0::0 

N-16-1998 14: 21 618 281 8950 

----------------

I ~ Ii t(ellB SA~P/,d < /:eO,v 

Zdt.'-.s -:::u. p~~/D7J --;3'1 /SS;.TJOFvr 

~c."'A.JC;~ d~/J}.5. ,4 .. J. Ro.u:' oS ~<-(I'PJ..Ip':) 
A IZIf" r I?t>~ 4 ~r'( of h ();- Mrt t;3.nt: . 

93% P_05 



06~16/98 Tt~ 14:12 FAX 618 281 8QSO 

Jun-lS-98 04=26P -_. __ ._- .......... ""'--- .- .-- ._- -_ ... -

AlBARRrE CANADA LIMITED 
a5 Morrow R03.d 
Same. Ontario 
L4N ~V7 

Tesl: 705-737-OS5t 

Fax: 705-737-4044 

PH I LI P COL ~EST 

,-97 

Date: 06/11/98 

CERTIFICATE OF CONFOR,MANQE 

This is to csrtity that Style lOSS. non-woven poIypropyleno 'fabric. produced by A'bame 
Ca.~da LlrL. will moot the to6<wMg certffiabiG minimum ClwC'41ge value ~n te61ed in 
atXQ(dance wizh the proper A.STM test methods. A minimum average roll value is 
c:alQMted as the mean minus two standard deviations. yielding a 95 percent 
confidence kwef. 

Physical Property 

Mass per Unit Area 
Tensife Strength 
Elongation 

Actual Test ReBult$ 

lot#: 9806112058 

Roll II: 072396 

Mass per Unit Area 
Tensile Strength 
Elongation 

Te$tM.~p.d 

ASTM 0·5261 
ASTM 0-4632 
ASTM 0-4632 

JL.S~.J.lnits 

6.6 ozJyd"2 
22 fbs 

100 % 

J.LS. Un& 

7.8 oZlyd"'2 
70 Jbs 

183 % 

S./r Unit$ 

225 gsm 
10 kg 

100 % 

264 gsm 
32 kg 

183 % 

~006 

P.04 

£~~-
~/5 /~ fJ. 4~AI!. >AHP(6 ~,L." K.rr~CSJ(U7S ) ....... 

~o .. l..~ r~t!!oJdH4V IS"( ?<!.1.J'it:> I~'-< ~J.W.o<~/.r~, /'-J 

OUAUTY CONTROL 

~~16-1998 14:21 

AQI:l.--;,tdAl / ((,dl:.r&lSfAJi 5 t.oi" p. '1<i0~ (Oe>S D. A, .. JaA..I.. S 

6r /SdW7or,X Aeo- of ~d" ~'f$ M'f. 

HJ/ 
618 281 8950 94% P.06 



06/.16/98 TIlE 14:12 FAX 618 281 8850 

Jon-lS-98 04:26P 

PH ILl P COL 'lEST 

1-97 
~007 

~ 

\. 

... .., .......... 4~" ... -- ..... ~ ........ ow 

, Number 

1 

2 

3 

" 
5 

6 

7 

8 

s 
10 

11 

12 

13 

1C 

15 

10 

17 

18 

UI 

20 

Z1 

L.( 

2J 

~ 

25 

~ 
27 

2.8 

20 

JO 

~ Ticket Wup 

Number T~c (l.bs 

6O~140 

608960 

~20 

619250 

619100 

619050 

619090 

62.00~a 

619920 

6199-'0 

619930 

'm~ 
6t9420 

619320 

620320 

620310 

620260 

621).40 

621330 

621240 

62)060 

Q~J~v 

623300 

\lU~lU 

622360 

621840 

6215.50 

62)~70 

6:23560 

618840 

1 t':'-' (.. • 
. I 
\./ 

150.6 

14!.4 

1~.9 

151 

111.1 

145.7 

t60 

lGO.5 

16(U 

147 

159.3 

152.3 

L40 

IS1.4 

146.2 

\63.1 

148.9 

l54.9 

151.8 

139.9 

151.5 

161.5 

'~/.U 

151.] 

160.3 

1-41.7 

U1.3 

138.3 

160.2 

.. , 

UN-16-1998 14:21 

-_ .. _. -- ----
BenwflX 

Wc.ft MuUro t\Y?~\.) s ..... El~~tion Date: 

) Tcmil~Lb~) Bum(['SO (GlM2) ('j() Shipped 

1.27 0 112.:5 39 X 1.6 6110/98 

108 0 115.:5 341C. 30 6/10/98 

134.9 0 134-.2 36 x 30 6110/98 

119.4 0 U2.5 381:.30 6/10198 

126.6 0 122.7 ..cox 27 ~JI0J98 

136...4 0 119.7 4Q"J(] 6110198 

1.6.9 0 123.8 41 x30 6110(9~ 

125.2 0 110 3S JC 2i 6/10/98 

1"5 (') 119.3 37 l'. J.4 611Q198 

133 0 U2..S 4Os. 26 6110191 

Jl3.2 0 106.3 J6 x 2<4 6110193 

108 0 /" 104.'') 34xZS 6/10198 

115 0 101.2 3Sx24 6110193 

137.1 0 114.9 J4)t 29 6110198 

135.5 0 122.5 36Jt29 6110198 

t43.1 Q 119.9 38x31 611019& 

1-41.2 0 119..3 39XJO 6110lY~ 

120.3 0 116.1 34 x.:zg 6J10J9i 

129 0 ll~.) 3~ ~)O 6110198 

112 0 11'.7 40 JC 32 6JIOf98 

136.6 0 (14.1 ~9 ~ 33 6110198 

~ .. U' . .3 -'~ X L/). Q( lV1.7<J 

J 128 0 113.1 38 x 3\ 6110198 

.OOV,j v ~~.-~ -'",.. J~ v ~V'I~'" 

130.1 0 117.1 39" 32 6110198 

139.9 0 11.5.9 ](j J;. 33 6/10198 

12;.1 0 120.3 36 x ,z. 6110198 

139 0 119.6 33:1.. 32 6110198 

In.S 0 U1.2 36 x.]0 61{0I9S 

08.3 0 116.1 37 x 32 6110198 

~5 ( sAt: eA tJ 5/V(p~ is 6,:" .ID~;o'l"B JTZ. :z ~ C-UN1CJ-.I 

CtS"Fl!:.tT$<.I}oJ, f ). i.../.. -;(OL.U 00t:.NI $.,.{ UJO j:S 50 !?,tSN"7" ~ /'"1/( 

-r:;.c.. N~o.(.~~/I/~ k..JJ-lIL-jJ AeF OJo~ A"L ---;;;J .5"-'10' 

618 281 89S0 96% P.07 
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LABORATORY ANALYSIS 
Date T ostcd _...,;Sp.!/.....;2;.;:O~/...:;.9..=;.8 __ -'"'_ 

.: :SOUTTO; :·~~~"i:2.;::;.:e::S::''I!;.'':·~·;'':~~;;;:-'':'.~-;~~;:~~~Bel{ {.9HIP.~TO::~;~.L.-l.··::': .~.~'~. ~ ·;l£.":~:.;·.- . . ;~ .. ::::~:~;..~:;:, :-.~"":"" 
' .. . . ... .. , .; ..... . 
~ ·;;·::.I!EN.4:0rTX TECHJ':OLOGtEs .( aT 1) 
t ~:> es t10RROW RCAl) 
: ~:::' Di\i<Rlt; #. ONt'A~IO, CA~I\DA IAt(3V7 
," -:- ... 
.: Oo,-.. : ~. 

ll£NTOFIX TECHN'OLOGI ... · (DT1) 
23 TRUNAI"l ROAD 
DARaIE. OHTAnro, CA~~O~ L4NCE7 

~~.-~-.----------------------------------------~-----------------------":: : .. " 
'. . 

.. .. ...• :- .. 

s CRElDULL. WY 

Cl\ANULA 1< 

L . 

-.:;.:. ~--;.·"~~l..A80RATORY.·TE-"TRESUl~--: ~ • d~~~~='(l:AaOf(ATORY-:TEST I (eSVLTS.~~: ;"".,-..... 
l' tG 7 .. Q.r,~ 

HO!St'fJR~ : 8.6 \ 1.. '7. ~~Y" . pC\s,:. 
2 SVEtt : 26 ......... ~ 8 

2...Lf """ \ kn. "" n ~9~~ 
.~ 9 '" WPA: 779 .. 
r : fluic1 10 -

\ ~ I"r\ \ 

. ~ .. ' 

Loss: 1 1 ,B '"""" '('r\~ 
,~., ". 

QClS.~ 
:'.5 

.. 
. " 1' . 

~ 12. -
.. 

.' . .. snauJd you rut, • ."y qU051lans or n:Qulre 'dd'Uon~ "'onn""" ~ know (1-101-IG ...... ' 

. ~; .' (like ~;;f 
~~ ~re 

= 
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BENTOFIX TECHNOLOGIES, INC. 
BENTONITE TEST DATA 

DATE: JUNE. 9.1998 SHIPMENT NO.: 8N 45Moa 

SUPPll£R! 1'.11 DRILLING FWIOS INC BENTONITE TYPE. FEDERAL SEAL 
GRAN. 

SAMPLE tt: 2 

1. MOISTURE CONTENT ACCORDING TO A51M D4643.87: 

WEIGHT "WET" 
WEIGHT -DRY" 

MOISTURE CONiENT 

;:; 

100.00 g 
9285 g 

7.2% 

2. PLATE WATER ABSORmON ACCORDlNG TO ASTM E 946·92: 

START TIME: 2:45 P.M FINISH TIME: 8:45 AM 

INIT~L TEMP.: 26.0 DEGREES C lNtTlAL WT. "DRY": 
FINAL TEMP.: 24.0 OEGREESC FINAL \AlT. "WEr: 
AVERAGE TEMP.: 25.0 DEGREES C TEMP. COEFFICIENT: 

(Ww-Wd) 
ABSORPTION .. -----X100- (K(Ta- Tr) ] 

Wd 

• 634 0/0 

3. SVIEll INDEX ACCORDING TO ASTM 05690: 

2.00 g 
15.01 g 

3.30 

START TIME: 9:00 AM FINISH TIME: 9:00 AM 

SWELL INDEX = 2S ad 

4. METHYLENE BLUE CAPAOTI ACCORDING TO API - 136: 

METH\1..ENE BLUE. (cm3) -----_.--- = 
BENTONITE. (cm3) 

5. fLtnO LOSS ACCORDING TO ASTM 05891: 

.Jl.N-16-1998 14: 22 
FLUID LOSS'" 12.8 ml 

618 281 89S0 

64 meqll.OO g 

~UU9 

p.07 

P.09 



fJO'.~O/1rlO tUI:. 14:1J t./U. 010 "OJ. Otl;)U 

~un-1S-9B 04:27P -.-.. -... - .......... _- .. - .. - . .., ........ ..,--
/-96 

-1_ Ie) I 

BENTOFIX TECHNOLOGIES, INC. 
BENTONITE TEST DATA 

DATE: JUNE 9, 19ge SHIPM£NT NO.: BN 45~08 

SUPPUER: MI DRIL.L.ING FLUIDS INC. BENTONITE TYPE: FEDERAL SEAL 
GRAN. 

SAMPLEtt.. 1 

1. MOISTURE CONTENT ACCORDING TO A5lM 04643-87; 

WEICHT ·WET" 
WEIGHT "DRY" 

MOISTURE CONTENT 

= 100.00 g 
9183 g 

8.2% 

2. PlATE WATER ABSORPtION ACCORDING TO ASTM E 946-92: 

START TIll.4£: 2:30 P.M fINISH TIME: 8.:30 A.M 

INITIAL TEMP.: 26.0 DECREES C IN1TIAL WT. 1)Rr: 
Fn-,rAL TEMP.: 24.0 DEGREES C PINAl WT. "WET": 
A VERAGE TEMP.: 25.0 OEGRHFS C TEMP. COEFfICIENT: 

(Ww.Wd) 
ABSORPTION - - --- X 100 - f K ( Ta. - Tr) 1 

Wd 

e: 663% 

3. SWELL INDEX ACCORDING TO ASTM 05890: 

2.00 g 
15.59 g 

330 

Sf ART TIME: 8;45 AM PTNlSH TIME: 8~4S AM 

SWELllNOEX II! 26 aU 

4. METlM.ENE BLUE CAPACITY ACCORDING TO API -13B: 

MEniYLENE BLUE. (0113) 
57me<VJ,OOs 

BENTONm. (0%\3) 

5. FLUID LOSS ACCORDING TO ASTM D5691: 

FLUID LOSS e 120 m1 

Jl.I-f-16-1998 14: 22 618 281 8950 97% 

IilJUHJ 
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~ MORRISON KNUDSEN CORPORATION 
EHVIfiONMan'AUGOVEftNM!HTGROUI" 

INTEB-OEFlce CQRRESPONDENCE 

TO: Lois Bigley FROM; 

LOCATION: NSWC Crane LOCA'I10N: 

$U8JECT; SOUI'HDIV - NSWC CRANE W.O. 4324-0009 

June 19, 1998 

Clair Waite ~A-W 
Boise 

DYE BURIAL GROUND INTERIM MEASURES CAP 
TE.g: METHOD Ai'PBOVAL FOR GEOSYNTBETIC CLAy LINER 

In response to your inquiry. the "methyleJlCt-blue absorption" method of determining the 
percent sodium montmorillonite clay in the geosyntbetic clay liner is approved as an acceptable 
alternate to the X-ray diffraction method called for in the Technical Specifications. Section 
4.2.1 of U.S. EPA Technical GuidaDCC Document EPAl600IR-93/182, "Quality Assurauce 
and Quality Control for Waste Containment Facilities, .. lists both methods as acceptable. 

Please let me know if you should have any questions. 

cc! D. Beall 
K.Obsiek 
File 

JUN-19-1998 15:30 
1 

P.02 
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BENTOFIX TECHNOLOGIES, INC .. /-IO'U 

BENTOFIX MANUfACTURING CERTIFlCATION 

CUSTOM!R: A.UID SYSTEMS INC. 

~OJECT: PHillIP ENVIRONMENAL SERVICES 
NCWC CRANE - DYE BURIAL CAP 

ORO!r;. fCUr.;Qtt; 8T31110 

DAR: 06-12-'1998 

ftO..ROU5: 40 ROllS 

PRODUCT TYPE; BENTOAX NS 

sentoflx TOChnologies. Inc. hereby certifies mat the Bentofix Geosynthetic 
Clav liner purC1'lased and shlooed for the aoove reterencea project meets or 
excee ix TeChno' 's 5 eclfications for Bentoflx. 

Tne 8entoflx product has been contrnuou v inSpected for the presence of 
eedles and IS certified.to e tree. ,--------------

The teSts liSted for the bentotllte component have been pertormed on 
each baten of tlentcnlte. The tests listed for me finished oeocomposite prqauct 
have been petformed on at least everv 3,116 sq. mt. (40,000 sq. ftJ fOr the Mass per 
Unit Area according to method ASTM 0526.1 and for the Crab Tensile according to 
memOd ASTM 04632. The tests liStea for the ffnisttea oeocomooslte prodUct have 
been performea on at least every 9,290 sq. mt. (100,000 ~Q_ ftJ for the geotextile 
component and me fintshed geocomoosite water oermeactlitv accoClling to 
method CR. CCL-2. 

The rot and roll "um~rs for thiS oreJect am as follOWS: 

LOT# ~06120l ___________________________________________ __ 

ROlLN 51619,51680,51681,51683,5166.,51685,51686,51681,51688,5f 689,S1690_ 

51691,5169Z,S169l,S'694,s169S~1696.51697.51698 .. 5t 699,SI700,SI70l_ 

51703,51104,51705,51706,51707,51106,51709,SI710,SI7' 1,51712,51113'_ 

51714,SI715,51716.51717,5171B,S1719,ST720 ________________ _ 

I D~ 

618 281 8950 P.04 
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MU I 
51679 

1 _ FIffISk€O Pl{(JOUCT TYPE: /It)(T'OF1X ~ 

TOISIlf (1b) 

MSS( 1 bl ta) l.EtI:iTM CJtOSS 
1.1~ 112 

-------
2. TOP vyER TVP( , ~~ 

Uyn I MIISS( 1 efftZ) 

i80611~ O_QS£ 

3. aJTTDI lAo Y(II TYPE' : 1.IJVE.1l 

~~E~ , ~('b/~J 

623300 0_023 

!".tULU' ,-UL n.t:..>! 

---.......... - ---

8VlT1Ylx T(01NlI..OOI€S, INC. 

ElO'll;lTI~ (X) 

LUtGlM C1tO:SS 
113 72 

-/= I{J l 
\ - \O~ 

')lIE'iSIO'IS: lSO.00 ft A 15.5 t~ 

45_1 m £ •• 72 ~ 

HJ1ST\1RE 
1XlHT£H1 (1) 

8.2 

--~------....------------- ----
" 

....... ' , 
"'.. 

" 
HJlS1lJI<£ COtmHT (%) 

II.~ 

w~~ \eST M8\-\o\:) 

0: )0,",- "<,,eo ~o"'d TO -
~ ~e.. -T",~ ~Q.-\~ ~00I.J...v..,\\ 

'('\<:.c..d.. 0\'\<:' c..~(-\-. ~o (" eq(..~ 

{'O\, , 
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~ OF effl'ftli'{IT£('blftZ) 
1.0~ 

------_.----------------------
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IIOU. I 
51675 

DAT( 

O(,/lV98 

, _ J"INISHEO PI{OOUCT irs>£:: &tP<T'OF1J("'S 

TOtSIl£ (leo) 

N.SS(lb'~) 

1.106 

L(~ C'Ii:OSS 

Z. TOP UVER TVI'( • ~~ 
Oy£lt I 1"ASS(111/fa) 

M06l1toSe O. QS4 

--~ ... -.... - ---

__ _.....r _____ ... c.::. __ = 

flO'(l;ATIO'I (X) 

L(t«:;TH C1U)SS 

t13 71 

\- \03 

)1~srONS: 'so.oo ~ A 15.5 f~ 

45.7 ~ ~ 4.72 ~ 

PE~elllTY. ~ (~.) 

&-9 

-------------------------------

-----------~--------------------------------------

3. IIOTTDI lA'1:R T\'P€ : \JOVE-I{ 

O~~ , MSS( 'b/~J 

~ 0.023 

11J~ COtnVIr (l) t'CISTlIQ.£ MSl)«PTI()( (%) 

8.< 63' 
f'V<SS (]I'" efflTOl([T('bI(t..Z) 

'.0=0 

--------------------
~a !1t>..J -;' ri~~L.t.".N/_;4" ?~C/.t)U"-,(4iS' tAJA S 

.~~-rUO ""i1r ~4" /'tu'"-;"hYL.l£"rJti (3J.~£' 
{! i\Pkirr 1i1!:"1~t?t:>. }~~ Is A.J A&:.~trPiAJf<d 
--fu-5 -: rid f.4PD /.,.J ~.s' C; ~ L I ";{Jt.l51"~ ~ 
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IlOU. I 
s1679 

DATl 

06/12/96 

,. ':IMlSH€O PItOlX.CT T't1'E: 8bcfQFIX IllS 

TOtSIl£ {' b) 

f'ASS( lb/~) 

1.106 
I..EHiTW CIIlSS 
112 21~ 

t. TOP L'YER 1'tJl( • ~ 

UoYU I nr.ss(, 111hZ) 

H0611lOS8 O.CI5t 

3. IIOTTtJ4 U\'(~ TYP€ : IDJE.H 

~'(~ , ~'b/ftZJ 

5Z33OO 0.023 

~IT£ TrP( I 30 I'4ESJi 

SH1J'f1EHT , % /'OHT,.;)tIU.OHIT£ SW(U lNOE)" (_I) 

45.!808 9t1 ZS 

PHILIP COL WEST 

----.....~---........... C..lI ..... = 

ELO'QHCW (X) 

UHC'TK aos.s 
113 72 

/-/01 

)~IOIS: 'SO.OO ~ ... 1S.S 't 
45_7 M ~ 4.72 ~ 

Il}U05 

P.03 ----

tQlSTURE 
!XlImNT {X} 

9.2 

----------------------------

-------------.--------------

ttJLS1lJI<£ a:wrtHT eX) 
II.< 

~ OF ee:H'fOtfI1'(1b/ftZ) 

1.0~ 
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Number 
t--::::: 

Ticket Wup 

Number Tensile (lm 

1 603140 150.6 

2 608960 141..4-

3 6<m20 146.9 

~ 619250 IS1 

5 619100 171.1 

e 619050 145.7 

7 619090 160 

6 6lOOS0 1 flO. S 

s 619920 16(U 

10 6199040 141 
11 619930 1~9.3 

12 '19140 1~.3 

13 619420 140 

1C 619320 lS1.4 

~ 620320 146.2 

1fJ 620310 \63.1 

1" 620260 148.9 

18 621340 154.9 

1; 621330 IS1.S 

20 6212AO 1.39.9 

Z1 623OGO 151.5 

22- 623480 '59.8 

.!! 6'23300 167..5 

2~ ./ 612410 1..-1.6 

2S 

~ 

27 

28 

20 

30 

\ 
--:' (- .: j: . 
/. . . 

622360 157.] 

621840 160.3 

621S.50 1"1.1 

623S7Q 1.51.3 

6:0560 IlI.3 

618340 160.2 

; t.,:- ; { •..• • . # 

. I 
\..1 

BentoflX 
Weft 

) Teosil~Lbll) 

[27 

lOS 

134.9 

119.4 

l26.6 

136-~ 

140.9 

12S.2 

14S 

III 

Jl3..2 

108 

US 

137.1 

135.S 

\43.1 

141.2 

120.1 

129 

122 

136.6 

UK 

128 

140.5 

130.1 

139.9 

U3.7 

139 

122.5 

138.3 

PH I LI P COL ~'EST 

-_ .. _. -- .. _--

MuUro i\~~\J 
~'" 

B\lCst(rS[) (GlMl) 

0 112.5 

0 11~ . .5 

0 134.2 

0 l \2.5 

0 122.7 

0 129.7 

0 123.8 

0 110 

0 IJ9.3 

0 I.l2..S 

0 106.3' 

0 ~ 104.4 ') 

0 S01.2 

0 114.9 

0 122.S 

0 Ug.9 

0 119 . .3 

0 116.~ 

0 11-4.3 

0 114.7 

0 U4.1 

0 119.3 

0 113.1 

0 12J.l 

0 117.1 

0 12.5.9 

0 120.3 

0 119.6 

0 1l7.2 

0 116.1 

I ~A I r ~, 

JUN-16-1998 14:21 618 281 8950 

~007 
\-91 

p.as 

Elang;uion Dale 

(~) Shipped 

19X26 6110/98 

34x 30 6110/98 

36x 10 6110198 

38x 30 6/10198 

..ax 2' .6/10198 

4C,.J<l 6110198 

41 x30 6110{9! 

lS x 21 6110198 

37 x 34 6/10198 

401(.26 6110191 

l6 X 2" 6110198 

34x2S 6/10rJ8 ~ 

lSx24 611019& 

l4k29 6/10191 

36129 6/10198 

38x31 6110198 

39XJO 611019' 

34 x. 21 6/1019& 

J'~JO 6110/98 

40" 32 611019& 

.9~ Jl 6110/98 

38,; 2& 6110198 

38 .. l\ 6/10198 

38x36 6Il~ 

39~ 32 6110198 

36 ~J3 6110/98 

36 x 3%, 6nOl9i 

33x 32 6110198 

36~30 6110198 

31 x32 6/10198 

P.07 
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AlBARRfE CANADA LIMITED 
a5 Morrow Road 
Barrie. Ontario 
L4N SV7 

PHILIP COL WEST 

I~, 
~/!.I· .. -· 

I-crl 

~006 

P_04 

Tel: 705-737-<lS51 

Fax: 70~737-4044 Oate: 06/11/98 

CERTIFICATE OF CONFOB,MANCE 

This is to C6rtify that $1yIe 2058, non-woven poIypropylene'fabtic. produced by Albam<3 
Canada ltd .. will mOGt the toiow\ng certifiable minimum awrage value when te610d in 
~ce wilh the proper AST'M fest methods. A min«num average roll vsfue is 
caJcuiated as the mean minus two standard deviations, yielding a 95 percent 
eotUidence tevef. 

Physic;d prDperty Test M.~J).d /LS.JJnjts S.lf Units 

Mass per Unit Area ASTM 0·5261 6.6ozlyd"'2 225 gsm 
Tensile Strength ASTMO-4632 22 fbs 10 kg 
Elongation ASTM 0-4632 100 % 100 % 

On...R.. 00\\ / \.u~~ oj-d.-u dt\..J..~ ("0 \ \~ 

Actual Test Result!! O'r\ \~ 

Lot#: 9806112058 

Roll #: 072396 

u.s. UOIts £l . .J.lnitt 

'Mass per Unit Area 7.8 oZ/yd"'2 264 gsm 
Tensile Strength 70 Jbs 32 kg 
Elongatio i 183 % 183 % 

.L~~_ 
OUAUTY CONTROL 

JUN-16-1998 14:21 618 281 8950 94% 

u.~~c\ ~ 
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NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System 

G-5 

Installation Procedures 

April 1999 





NSWC CRANE 
DYE BURIAL GROUND CAP 

Submittal Item No. 1-'105(A) 
Specification Section 02253 

Manufacturers Specifications 

Phillip Environmental Services Corp. 
210 West Sand Bank Road 

Columbia, IL 62236 

Geosynthetics Contractor 
Environmental Design & Construction, Inc. 

104 Wholesale Avenue 
Huntsville, AL 35811 

- ------- ----'1 
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Friday, September 12, 1997 

Michelle lotz 
Environmental Design & Construction 
104 Wholesale Avenue 
Huntsville, Al 35611 

RE: Dye Burial Cap 
Crane, IN. 

Dear Michelle, 

I have reviewed the submittal comments for the GCl and offer the following for resubmittal: 

1-95 

1-96 

.-.:"; 1-98 

1-99 

1-100 

1-101 

Resin Origin Supplier for GCl 
Synthetic Industries is the geotextile supplier for our GeL. The resin origin certificates 
supplied for 1-55 will be the same for 1-95. 

Test Results from GCl Manufacturer on Bentonite 
Bentonite test data is supplied in our Bentofix Manufacturing Certification. The actual 
test results can not be supplied until rolls are picked for shipment. Sodium bentonite 
clay is a raw material and as such does not have a product name. Our source for this 
material is listed in FIX-509. Certified bentonite properties are listed in FIX-501. 

Manufacturers Specification for GCl 
Bentofix certified properties are listed in FIX 501. The test method, frequency and value 
are listed for each component as well as the finished GCL. All finished GCl properties 
are tested once per 40,000 sf as required with the exception of permeability (hydraulic 
conductivity) which is tested once per shift or 100,000 sf. It has been our experience 
that by monitoring the mass per unit area 1/40,000 sf, it is not necessary to also check 
permeability at that same frequency since permeability is dependent on bentonite 
mass. In addition, puncture is tested periodically and is a TYPICAL value not MARV. It 
is listed in FIX 502 and is attached for reference. 

Written Certification of Minimum Average Roll Values 
FIX-501 is list of certified MARV values. Actual test results are supplied when rolls are 
picked for shipment. See notes above on test frequency. 

Needle Free Certification 
Job specific, signed copy provided when rolls shipped. 

Manufacturers Quality Control Certificates and Test Results and Test Procedures 
Certification and test results provided for actual rolls shipped. Please see notes under 
1-98 relating to test procedures and frequency. 



FLUID SYSTEMS 

'-102 

1-103 

1-105 

Certificate of Compliance 
Completed and signed when actual rolls are picked for shipment. 

Certificate of Montmorillonite Content 
Certification is included in manufacturing certification. Test method is X-ray diffraction. 
This is shown in ,FIX-502 TYPICAL property sheet. 

Manufacturers Specifications 
Unloading, storage and handling instructions attached. 

I have contacted Synthetic Industries for additional- information pertaining to the geotextile and will 
forward when I receive it. Please review the above information and let me know if you feel like any 
additional information will be needed. . 

Sincerely, 

fJvL~ 
John Pyle 
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BENTO~ GEOSYNTHETIC CLAY LINER 
INSTALLATION GUIDELINES 

1.0 Unloading and Storage 

1.1 Arrangements should be made by the contractor or installer to store the 
rolls ofBentofix~ GeL in a suitable location. While in storage it is 
important to keep the material dry and in the same condition as it was 
shipped. 

1.1.1 Methods of storing the- material on site include: leaving the rolls in 
the covered van or on the flat .ped trailer under appropriate tarps; 
storing the rolls under roof in a clean. dry area; storing the rolls 
on high ground, preferably on pallets, covered with protective 
waterproof tarps. 

1.1.2 The rolls should remain in their original, unopened plastic wrapping 
until it is time to install the material. 

1.1.3 Any rolls that come in contact with moisture while in storage 
should be set aside to await examination by the engineer, installer, 
and/or manufacturer's representative. Damaged rolls should also 
be set aside and examined to determine the suitability of the liner 
for use. 

1.2 Lifting the rolls requires a minimum 3" outside diameter steel pipe, 
preferably soild, but with a wall thickness capable of supporting the weight 
of the roll. The pipe is inserted through the center cardboard roll core. 
Heavy duty slings are attached to each end of the pipe, which are fastened 
to a spreader bar. The assembly can then be lifted by crane, back hoe, end 
loader or any other suitable piece of equipment. 

An all-terrain, extendible boom, fork lift, or Lull, can be fitted with a 
special, solid steel pole, 14 to 16 feet in length, having an outside diameter 
of no more than 3-3

/ 8". The pole is inserted into the cardboard core of the 
roll. The roll should not be fully suspended until the pole extends through 
the full length of the core so that the core does not break. This device has 
a long reach and is particularly useful for unloading containers or covered 
vans. 

As with any lifting or loading operations, appropriate safety equipment 
should be employed and proper safe handling methods practised. 



2.0 Earthwork 

2.1 The surface upon which the Bentofix® GCL is installed shall be smooth and 
free of debris, roots and sticks, and sharp rocks larger than two inches. Site 
specific compaction requirements should be followed in accordance with the 
project plans and specifications. At a minimum, the level of compaction 
should be such that no rutting is caused by installation equipment or other 
construction vehicles which traffic the area of deployment. 

2.2 In applications where the Bentofix® GCL will be subjected to a hydraulic 
head that exceeds the confining srress (common in liquid surface 
impoundments), subgrade surfaces consisting of gravel or granular soils may 
not be acceptable due to their large void content. For these applications, the 
top six inches of the subgrade soil should possess a particle size distribution 
where at least 80 percent of the soil is finer than 0.2 mm (#60 sieve). 

23 Directly prior to deployment of the Bentofix® GCL, the subgrade shall be 
final-graded to fill in any remaining voids or desiccation cracks and proof
rolled to ensure that no sharp irregularities or abrupt elevation changes exist. 
The surfaces to be lined shall be maintained in this condition, free of standing 
water. 

2.4 The subgrade surface and preparation shall be approved and certified by the 
CQA inspector prior 10 Bentofix® GCL placement. 

2.5 Upon approval by the CQA inspector, it shall be the installer's responsibility 
to indicate to the engineer any change in the condition of the subgrade that 
could cause it to be out of compliance with any of the requirements of this 
section or the project specific specification. 

Figure 1 . Typical LifLing Assemble 
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3.0 liner Deployment 

3.1 As rolls are selected for deployment, the labels are removed and recorded in 
the file, along with any other pertinent information. 

32 The rolls are transported from the storage area and carried into position using 
the lifting equipment described in Section 1.2. 

3.3 The roll of Bentofix~ GCL is supported so that the fabric designated as the 
upper surface in the contract drawings faces out, away from the installation 
vehicle. The free end is them pulled across the area to be lined by the 
installation crew. 

Alternately, the free end of the roll can be secured and the vehicle supporting 
the roll slowly backs away, deploying the GeL as it goes. 

3.4 Successive sheets are overlapped according to "the match lines stenciled on the 
upper surface of the Bentofix~ GeL, as described in Section 5.0. 

3.5 Whenever possible, Bentofix~ GeL installation should begin at high elevation 
and proceed to low elevation. This allows precipitation accumulation to drain 
quickly without adversely affecting the GeL 

3.6 The edges of exposed sheets should be weighted down with adequate ballast 
to prevent uplift. 

3.7 Only deploy as much Bentoflx~ GeL as can be covered at the end of the day, 
or that can be covered in a reasonably short time in the event of precipitation. 

3.7.1 When Bentofix~ GeL is being installed under a polymeric 
geomembrane, the leading edge of the GeL should be folded 
back under the membrane at the end of the construction day. 
The leading edge of the membrane should be secured by 
sandbags or suitable ballast to prevent uplift and the infiltration 
of runoff water. 

3.7.2 When BentofL,,(~ GeL is being installed alone, as the primary 
hydraulic barrier, the GCL should be covered by the full 
thickness of gravel, sand, or soil called for in the drawings. The 
leading edge should be left uncovered, but protected by plastic 
sheeting and weighted with suitable ballast. 

3.8 BentofI.x~ GeL should be installed in a relaxed condition, and be free of 
wrinkles and folds. 
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3.9 When fitting Bentof1X® GCL into small areas or around construction details, 
use a sharp knife to cut the liner to the appropriate dimensions. Adjacent 
panels should overlap at the edges as described in Section 5.0. 

Figure 2 - Anchoring and Deployment 

4.0 Anchoring 

4.1 Bentofix® GCL is anchored in a trench around the perimeter of the 
containment basin to provide the required pull-out resistance. In most cases 
Bento£ix® GeL can be anchored in the same trench as any adjacent 
geosynthetic liner components. Dimensions and location of the trench should 
be provided in the contract drawings. 

4.2 Steps should be taken to ensure that precipitation will not accumulate in the 
trench, prior to backfilling, allowing the premature hydration of the GeL 

4.3 The trench should be backfilled and properly co'mpacted prior to placing 
cover soil on the slopes. When Bentofix® GCL is used alone, sufficient 
overlap should be provided on the base, beyond the toe of the slope, to allow 
for movement of the liner up the slope as the trench is back filled and 
compacted. 
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5.0 Overlapping, Seamjng and Sealing 

5.1 Adjacent sheets of Bentoflx3 GeL should overlap each other according to the 
match line on the bottom sheet. This match line is typically located 10 inches 
from the edge of the 15'2" wide sheet. Bentofix3 GeL is manufactured with 
a 1 Vz" protective edge that contains the bentonite and prevents edge loss. An 
all inclusive 10 inch overlap provides a minimum of six inch overlap of 
bentonite. 

52 When Bentofi.x3 GeL is used alone, it is necessary to place additional 
granular bentonite or bentonite paste between the sheets at the overlap to 
ensure the seal. Bentonite is applied a~ the rate of approximately 1/4 pound 
per lineal foot of seam and is the -same bentonite as is used in the 
manufacture of the GeL itself. 

5.3 Transverse overlaps at the ends of rolls should be a minimum of twelve inches 
in length. There are no match lines or protective. edges at the ends of the 
rolls. 

5.4 When the liner is cut to fit in small areas, in corners, or around details, 
adjacent panels should overlap a minimum of six inches, adding bentonite 
when specified in the project specifications. 

5.5 Seams should be shingled in a down slope direction so that water flows across 
the seam from top sheet to bottom sheet. 

6.0 Sealing Around Appurtenances 

6.1 Bentofix~ GeL should be installed around penetrations, structures, pipes, 
supports and other appurtenances according to the contract drawing. 

6.2 Additional granular bentonite, and in some cases a bentonite paste, will be 
necessary to ensure a watertight seal. 

63 Bentofix3 GeL may be secured to the appurtenance by use of a stainless steel 
batten or clamp, mechanical fasteners, or other appropriate device. 

7.0 Repairing Damaged Areas 

7.1 In the event an area of Bentofix3 GeL becomes damaged, torn, or punctured 
during installation, the affected area should be repaired in accordance with 
these guidelines. 
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72 On relatively level surfaces, the damaged area is covered with a larger piece 
of Bentofix~ GeL extending at least 12 inches beyond the affected area in 
every direction. Granular bentonite can again be used to augment the seal 
as specified by the engineer. 

7.3 Patches on side slopes should be minimized. GeL panels that reqUIre 
patching should be moved and used on the base whenever possible. 

7.4 Areas that are inadvertently exposed to standing water or excess precipitation 
and allowed to hydrate prior to being covered by a confining soil layer should 
be examined. If the engineer and inStaller determine that the GeL has 
hydrated and that the" bentonite would displace under the expected load, the 
GeL must be removed and replaced. 

7.5 Any GeL material exposed to hydrocarbon fuels, chemicals, pesticides, 
leachates, or other liquids during installation, should be cut out, removed, 
disposed of away from any components of the liner presently under 
construction and replaced. 

8.0 Cover Material 

8.1 Bentofix~ GCL must be covered with a geomembrane as soon after 
placement as possible to protect it from the climatic elements. In cases where 
Bentofix~ GCL is used alone, the GCL should be covered with the specified 
thickness of cover soil immediately following deployment. Only install the 
amount of Bentofix~ GeL that can be anchored, inspected, and covered the 
same day. 

82 When construction and installation is halted at the end of the day, the GeL 
must be protected from inclement weather overnight. 

8.2.1 When a geomembrane is being installed over the GeL, the 
leading edge of Bentofix~ GeL should be folded back under 
the membrane so that the membrane extends beyond the GeL 
two top three feet. The leading edge of the membrane is then 
weighted with sand bags or suitable ballast to safeguard against 
wind uplift and the flow to runoff w~ter under the liner. 

8.2.2 When Bentofix~ GeL is used alone, the solid cover should be 
placed within 30 inches of the leading edge of the GCL. The 
leading edge should then be covered with plastic sheeting that 
is folded under the exposed edge approximately 12 inches. 
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Sand bags or suitable ballast should be placed on the protected 
liner to hold the plastic in place and to partially confine the 
GCL. The next morning the ballast and the plastic are 
removed an the subsequent rolls of GCL placed as described in 
Section 5.0. 

8.3 Cover soil placed directly on the GCL should have an appropriate gradation 
so as not to damage or puncture the GCL. It is recommended that particle 
s~es not ~~ceed 2 inches when the material is angular, 3 inches when it is 
rounded. Appropriate placement methods should be used at all times to 
protect the GCL. 

. 
8.4 Compatibility of Bentofix~ GCL with soils with a high salt content should be 

verified by the engineer. 

8.5 Backfill should be pushed across the seams from top sheet to bottom sheet to 
prevent the cover material from lodging between the overlapped sheets. 

8.6 Only after the cover material has been placed should the Bentofix~ GCL be 
allowed to hydrate. Once hydration has occurred no vehicles should be· 
allowed to traffic the area directly above the GCL unless sufficient separation 
exists between the GCL and the vehicle to adequately distribute the vehicle 
load. 

,.--

.0. 
,~" . .,..r: 

. 

•• ,;;:J-;---.~~,-, ._- - . _ • _ .r~ ' .•.... ,,~,~, .. _,. e'. _ • 

- -

Figure 3 - Backfilling 
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9.0 Bentonite Hydration in Tank Farm Applications 

9.1 In applications where Bentoflx~ GCL is used alone to line the secondary 
containment basins, around above ground storage tanks, the GCL must first 
be hydrated with fresh water. Non-aqueous chemicals will not activate the 
bentonite. Therefore, activation by rain water or sprinkler/irrigation is 
necessary. Once hydrated, Bentofix~ GCL is an excellent barrier to 
hydrocarbon fuels, fertilizers, and other such chemicals. Contact Fluid 
Systems for further details regard,jng chemical compatibility. 

9.2 Periodic inspection of the liner to ensure proper coverage and adequate 
moisture content is recommended when BentofIX~ GCL is used alone under 
a minimum depth of cover soil. In' arid regions it may be necessary to irrigate 
the containment area at some predetermined frequency. 

The information contained herein has been compiled by Fluid Systems and is, to the best of our knowledge, true 
and accurate. All suggestions and recommendations are offered without guarantee. F'mal determination of 
suitability for use based on any information provided, is the sole responsibility of the user. There is no implied 

.; or expressed warranty of merchantability of fitness of the product for the contemplated use. 

install 
11/95 
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ON~IENTAL DI~SIGN & CONSTnUC'rION, INC. 
104 Wholesale Avenue. Huntsville. AL 35811 • Tel: (205) 551-0372 • Fax: (205) 551-0347 

CERTIFICATE OF ACCEPTANCE 

PROJECT NAME: =W'z"'- [)lA.;</h4. C:;,(ot:<..,l-JP 

PROJECT LOCATION: C IU"'~.f , IP 
i 

Details of Work Completed and Measured ..... 

54'PPk..luO, tv~(e?h":Dj ApR ~S'1tnC> ?J't/1-7'2, S'i.'t.lAU 66 

~ tt ({IICC tl f2?.if. 
J ' 

r, the undersigned, duly authorized representative of ~/':;6/t'-< 5?/SJI<~.5 do hereby 
take over and accept the work described above from the date hereof, subject to the exceptions 
detailed below, and confIrm that the work has been completed in accordance with the specifications 
and the terms and conditions of the contract. There is no apparent damage to the plastic lining, nor 
is there any interference within or without the surrounding works. 

I have evaluated and measured the work together with the EDCr representative, and agree that the 
measurements shown above are true and correct, and that the installation has met our approval. 

Exceptions ..... _____________________________ _ 

J?rnIC-:tractor/~ 
L.~~~ 
Signature Signature 

JS=0...?~ U-~ ~ l:::c:> 0/..0111'1.. ;2 7PQ/~ 
Printed Name Printed Name 

Date: '7/Z3/'it 7 ; Date: 1-23 -f g 
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TRIAL WELD TEST LOG 
-- ------.-_._----

JOB NAME: __ 'Z?j'~ __ L3£l_~_4!. 
JOB NUMBER: iZpP-~l!! 

LOCATION: ___ ~&-rQ!:J.Y-I--LQ. 

Q.A. TECHNICIAN: ___ ~~_~.A.:l~~_. 

----
Trial Wele Date Time We Ie 

of Weld pf We!~ Location Techr 

~~~~~----------
Ambient Temp. ___ a.m. 

___ p.m. 

PAGE: OF 

MIN. PEEL: ftJ ppl 
If::i r i .... zj 

MIN. SHEAR:/:<'t? ppi 

SHEET THICKNESS: mil 60 
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256-551-0372 

JOBNAME_l)~d_]3_~~~_lL~~~ _____ _ PROJECT # __ ..i..2t2.~~.:...L~ ________ _ 

LOCATON ---~-~-~~r-~-------------- WEATHER ___ C~~#J?_~ __________ _ 

QV~ __ ~~i)3~~ ______________ _ DATE 1-/'I~'1'rf ---------------------

GEOMEMBRANE SEAMING AND TEST RECORD 
SEAMING RECORDc--~Fl1STbN EXTRUSION PRESSURE TEST ----------DATE - vAtuU~fTES QoVQ:: 

TIME WELD II) MACH. TEMPT TEMPI riME-- --. PRESSlJ T-- TEsT- PASS- TESTED -TESTE PAS-S- MONITO 

~~.::...:...:....+--=-=-=+-___ -+--"O::..:...P.::E;R=._+ # SPEED PRE-HEAT START END START END 10 FAIL ID FAIL PRESEN 
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1 04 WHOLESALE AVENUE, HUNTSVILLE, ALABAMA 3581 1 

256-551-0372 

JOBNAME_b2~_~~~~ __ ~~~~9 ______ _ PROJECT # ___ q.2/2~~_L!d ______ _ 
LOCATON ___ C~~_j~ ______________ _ WEATHER ___ C-.£..J..f.A /C_ --------------
QN~ ___ ~~J:)~~~ _____________ _ DATE __ ~~~_1~~1~ ________ _ 

GEOMEMBRANE SEAMING AND TEST RECORD 
I SEAMING RECORD- FUSION ill 
I SEAM lENGn TIME WELD 10 MACH. TEMPI T 
I NUMBER WELD OPER. _tl_ SPEED_ r--fBJ 

516 j (, ~ II.' f'(JfJ JtL~_""?:l1 ..s 10"/:1 J 

<.1..'7 3'3 11. ~t) r l? rJ "31$ 1~Jj ~ 5 
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! tl« J b .5 LJ: So A M-- 213 ,,,pi 3" 
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r- 1/~ 3<l1 _ 11. :30 P ~M :!:J3 1N/ .J:2_ 

RUS1:rRESSURE TEST ---- DAT'E- VACUUM TES QNq:. 
EMPI TIME PRESSU E TEST PASS rESTED TESTE PA_SS MONITO 
~.t!E~L ~TABI END SIAR"T: END _~ FAll ____ 112 __ J.~J!:' PRESEN 
___ ~Jl>.1.L ___ l1!:1.L. 31> __ ~1.._ tL _ _ P_ .'l::J.Z _______ ___________ 0 __ _ 

___ ~p.LLJL!:tf. 3.v ~ _JftL. ___ 1·/1_______ __ftr~ __ 
_________ .~~_3..p. __ :;5'1[ __ 3 0 _____ 6_1. _.Kl:L ___ f ____ .1 __ /~ _______________ _ l~} __ _ 
______ .Ruf._ 1~~P :So ___ lJL r.~ __ .£ ___ 7~/L ___________ t..J_-'--_ 
_____ ~_3.}11' _ .3J!1E _J_~ __ _ ~_~_~d __ f.__ U ~ ____________ __ 1!J~~ ___ _ 
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ENVIRONMENTAL DESIGN & CONSTRUCTION, INC. 
104 WHOLESALE AVENUE, HUNTSVILLE, ALABAMA 35811 

256-551-0372 

JOBNAME_j~~_JJ~~t_~_~~~k£e ____ _ PROJECT # ____ f:J.P.!:..~_~ ______ _ 

LOCATON ~--~~r~~-------------- WEATHER ___ k'-=.tl..'Lrdf __________ _ 

QNq:. ___ ~~~P~l~ ____________ _ DATE _ __ 1.:.!.. Cf-f 9J ---------------

GEOMEMBRANE SEAMING AND TEST RECORD 
ifuSION PRESSDREffsr-- -DATE VACUUM TES QAJq;; 
---.- ---- TEST PASS TESTED -TESTE PASS MONITO 

: -
FUSION EXf SEAMING RECORD 

SEAM LENGTh TIME WELDID. MACH. TEMP/ T 
ID FAIL ID FAIL PRESEN 

'f~~ .. 'lfl1·3(} :l. ~ ~ P -'1 .. , L ___ . -== __ ~!-
~ L. -21_ ~J £._ ._..LL~ _ __ .___ _ _~1_ 

/.liSP LI.~r ~-; L_ 31 ___ 1 __ 1'/~ ____ . ____ _ lvf __ _ 
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; NUMBER WELD OPER. # SPEED ~! 
i 10 J II 11~ JF~/J IJ R.l~ "'l/~ ?lil~L -
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ENVIRONMENTAL DE. .iN & CONSTRUCTION, INC. 
1 04 WHOLESALE AVENUE, HUNTSVILLE, ALABAMA 35811 

256-551-0372 

JOBNAME __ ':2~~_~~~0:_~~JB~~ ___ _ PROJECT # ___ .f_:l~~_f...L~ ______ _ 

LOCATON ____ ~1?~~~_ri~------------- WEATHER __ .t...kt£fJ f'- /j/pT ---------------
t.::::> ~ l) ~ .. /5 --------------------------- DATE ___ 1~L_t:j_~ ________ _ QNq:. 

GEOMEMBRANE SEAMING AND TEST RECORD 
----r-----=-S~EA--M..,.,.,N:-:-G~RE=C::-::O:-::R=D--..-:=F-:-:"US='=O:-CN -r:E=XT=RU:7:S::7'0::C:N:-:-r::-.pRESSURE TEST DATE VACUUM TES ONq:. 

TEMPI TIME PRESSU E TEST PASS TESTED TESTE -PASS MONITO 
WELD PRE-HE~ STABT END STAR"T: END _10_ _ __ 'IL __ JAJ.L PRE_~~N 

1 ~.?? Jl___ ~_ ~ __ 2~ '1- J.L ________ 'tv? __ 
J } _ _ ____ ,,-~ ~ "J-t' ?~ ..2.:..J, L ~ ?. __ 
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104 WHOLESALE AVENUE, HUNTSVILLE, ALABAMA 35811 
256-551-0372 

JOBNAME_±)l~ __ ~~~J __ ~~P~ ____ _ PROJECT # ____ g.J.t:J~~ __ L~ ______ _ 

LOCATION ---~~~~£rJ~-------------- WEATHER ___ (b2i!1Lt __________ _ 

QWQG __ ~_~J:l!y~~ _____________ _ DATE _ __ 1::.Jp,,:_t._1.. __ -------

GEOMEMBRANE SEAMING AND TEST RECORD 
SEAMING RECORD FUSION EXTRUSION PRESSURE TEST DATE VACUUM TES QA/(l:. 

SEAM LfNGTt-1 TIME WELDID MACH. TEMPI TEMPI TIME PRESSU E TEST PASS TESTED TESTE PASS MONITOF 
NUMBER WElD _OPElL # SPEED r-fBE-HE6L ~TARI END START END ID FAIL ID f-FAIL PRESENl .---- -7btj71.. ,;.-'A)/;! 3- -yJ '1 : '11> A (Crt 7:,tS f3.1L 11Y~ ). "3t> ~.g fJ-J P L-ll 1jiJ"£ _ 

1..} Ll '1 j /)'11 4.,'~~ IJ. te-tl 3/S 7~ :t~ rt.5y/1 1451. J "31 :;.l_ erl p 1'Z) L&-~--
'13/1..'1 9:7.1' A 12 rJ . 1~'Y':2.';; 
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1 04 WHOLESALE AVENUE, HUNTSVILLE, ALABAMA 35811 
256-551-0372 

JOBNAME_ldi~_i?_~J~~_~~~~~~ _____ _ PROJECT # ___ fJ.t)_p-l:_'-..lJJ ______ _ 

LOCATON ___ ~~~~~-j~~-------------- WEATHER ___ ~y....P_'!_e~ __________ _ 

QVQG ___ ~~=c2£~~ ____________ _ DATE ")- A :z -9 1. ---------------------

GEOMEMBRANE SEAMING AND TEST RECORD 
SEAMING RECORD FUSION EXTRUSION PRESSURE TEST DATE VACUUMTES QA/QG 

SEAM LENGn TIME WELDID MACH. TEMPI TEMPI TIME PRESSU i'E TEST PASS TESTED TESTE PASS MONITOF 
NUMBER WELD OPER. # -~~.-~E-HE_AT ~TART END START END ID FAIL 10 FAt~ PRESENl 
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ENVIRONMENTAL DESIGN & CONSTRUCTION, INC. 
1 04 -WHOLESALE AVENUE, HUNTSVILLE, ALABAMA 35811 

256-551-0372 

JOBNAME __ [)~~_~~~J~~ __ ~~~S~~ ___ _ PROJECT # __ !1.1ppfLM - -----------
LOCATON ---~~-~~t-~-----------
~~ ---~~-~~~~------------

WEATHER ___ ~~~B..J:.. _________ _ 

DATE 1-~ 3-1'£ ---------------------

GEOMEMBRANE SEAMING AND TEST RECORD 
SEAMING RECORD FUSION EXTRUSION PRESSURE TEST DATE VACUUMTES QNq:. 

SEAM LENGn TIME WELD 10 MACH. TEMPI TEMPI TIME PRESSU ~E TEST PASS TESTED TESTE PASS MONITOf 
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.ENVIRONMENTAL DESIGN & CONSTRUCTION, INC. 
104 Wholesale Avenue, Huntsville, AL 35811 • Tel: (256) 551-0372· Fax: (256) 551-0347 

DYE BURIAL GROUND CAP 
. CRANE INDIANA 

Destructive Test Log 



... ,1"· I~' 

Jon NAME: .,( 

JOO NUMOEIl: 

LOCATION: 

Q.A. TECHNICIAN: 

Trial Weld Dato 
Sample /I of Weld 

DS-! 1-1 f·'1~ 

DS' :z 1· r7'1~ 

D~-3. 1'I7'fC£ 

L) 5~'-1 1'!5dCO 
" 

D5'--5 1,t~-{t7J 
,-

D!:' t 1-Lf-r¥ 
1JS~ 7 1·/1~fY: 

DS' -<6 i '1.tJ-t(t:t 

wS-1 1-t. ~ -t'6 

""~ f':<-~;'. 
~ 

) )\:.) 
ENVInONMENT I\t DESIG1~) & CONSrHUCTION. INC. 

1 O~ WIIOLESI\LE AVENUE, HUNTSVILLE, ALAlJAMA 3 SO 11 

.'-r):J 

DESTRUCTIVE TEST LOG 
f C 

-;),--J ~&)e PAGE: _i_. OF '1f.) DuL//J I. 

'1.Z~tM. tJ Ambient Temp. _ a.m. MIN. PEEl:~~ 
C: Ji's't!.c. t5 I Le. _p.m. MIN, SIIEAIl: / tty ppl 

- /;J-:U~v/~ SIIEET TI IICJ<NESS:..kK. ~ 
ftJL 

Tllllo WeldillU Machlno Machine Peel Pael Peul Puel Pool Pass/ Shea. Shea. Shear Shoal Shoal Pass/ 
of Weld Lor.atlon T echllJc:lall .f.ypo & It TeIllJl/SJle~ ~eL -~ _eel --1!12L _ee!_ ~ ~ ~ ~ ~eL ~ Fall 

5 (13 
1~ jL ~ 12J... 

L 
1.1i. 5:FP Rrt 3/.3 - - - -- - - p t.11')JflLr 3.5 13 ~ JJi:L 

f.t/ 3/5 
1{)~ /.ii.L j)~ ~ - - p 1;5U - -- - - P I/:~;J A ·P.'61y'1 1, r; /1.LJ JtjJ /()O 
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/0/1/ 1/)~ q~ /~tJ ~ L!i.A. 

KI.1 -- - p ------ - p / I·'i/l ft t& '6¥1 "!>/~ 'A 6 .~ .ii ~ ------I silt- 1£11< .ilL 1& /LL fliL 
KYl -- - L 

------ - F' j,./.'ttpp (,J,/S~ 313 . .:3 :z... /tJ.!:. dL ~ 
,g/t~ 1~,/ <r{ !lL- .i.L a.£ ---- p ------I- F a:SI A 6(' Ie. i1 ( Rrl 1:.t~ 7-,-:; J£L I/,{ 'I 116-

'7.'?/~1 ?~~ " I1Li- IPL JlL. -- - p lL§L - ---- - p .. . , 
Rti p.:~~f :;':2 {i1 ~l3. '3c1 .d.L JJ!L .Jf2L 

~LVP 
t.d 3/0 

1~1- il.:L Ill- 1E- ~ 
15~ P j~ .:~tJ /l '!s 'iJ.r. "1.~ JJ!:L /~() tiL. 

.,. 'l>/'1.? 7t>1 .!i.L ilL tIP 
P 

!..§£. ------ - P RH Lfl -- --"3~;t) P '7..>-' $0 3/3 A~ J.L!L Ipg -
------ - I- - ------ -

-~- -- --- ------ - - ---~ -- ----- -----~ -~-- ~-- -- --- --- --- ------ ---- ----- -
.. 



FROM HTS, INC. CONSULTANTS 

~ - ~ -- - . - --

HTS~'IS(~~ 
'-____ .A..Oflsu/(ants 

July 18, 1998 

Philip Environmental 
510 DD Road 
Columbia, IL 62236 

Attn: Mr Don Flowers 

Re: NSWC Crane 
Peel Mod Shear Tests of Seams 
60 mil tem1red HOPE 
HrS Report No. PENI254.00S.doc 

PHONE NO. 713 692 8502 JUL. 27 1998 10:00AM P2 

416 PICKERING STREET • HOUSTON. TEXAS 77091 

713/692-8373 • BOO I 692-TEST • FAX 713/692-8502 

TEST PARAMETERS AND LABORATORY CONDITIONS 
SamplcTypc ASTM Sample Widlh (in) 1 
Humidity r/o) 50 Spec Gauge Length (in) 1 

Tempcr.sture (dcg. F) 73 Grip Distance (in) I 
()peratoT Name: K. Phouangsavanh Crosshead Saeed (inImin) 2 

Please fmd attached peel and shear reports of 60 samples delivered to our laboratory OQ 1118198. Peel and shear tests were 
performed in accordance with Test Method ASTM D 4437. The test results are summarized on the following pages: 

I NOMINAL T NOMINAL 
SAMPLELD. THICKNESS SAMPLELD. THICKNESS 

DS-I 60 
DS-2 60 

Very truly yours, 

PEN 1254.00S.doc - Page I of2 

ENVIRONMENTAL. GEOTECHNICAL ENGINEERING • CONSTRUCTION MATERIALS TESTING • ANALYTICAL SERVICES 

SERVING mE CONSTRUCTION AND WASTE INDUSTRIES 

JUL-27-1998 11:02 95% P.02 



FBOM : HTS. INC. CONSULTANTS PHONE NO. 713 692 8502 JUL. 27 1998 10:01AM P3 

PEEL SHEAR 
Spec. I p~ I Break 

Iblin. I p~ I Break 
Sample No. Ib/in. Code Code 

DS-1 1 107 FTBlSE1 154 FTBiBRK 
2 103 FTBlSE1 152 FTB/BRK 
3 105 FTBlSE1 153 FTBIBRK 
4 107 FTBlSE1 155 FTBI8RK 
5 110 FT8ISE1 157 FT8IBRK 

AVG. 106 154 

OS-2 1 114 FTBISE1 159 FTBlBRK 
2 110 FTBlSE1 158 FT8I8RK 
3 108 FTBlSE1 157 FTBIBRK 
4 110 FTBlSE1 157 FT8IBRK 
5 115 FTBISE1 155 FT8I8RK 

AVG. 111 -I 157 

PEN1254.005.doc - Page 2 of2 

[m~ 
JUL-27-1998 11:03 94% P.03 



~ : HTS. INC. CalSULT~NTS PHONE NO. 713 692 8502 JUL. 22 1998 01:18PM P2 

-~ -- - - - -- - -------

M~~,-I~!'~ 
"__ ____ ..... onsullanrs 

July 21, 1998 

Philip Environmental 
510 DO Road 
Columbia, IL 62236 

Attn: Mr. Don Flowers 

Re: NSWC Crane 
Peel and Shear Tests of Seams 
60 mil textured HOPE 
HTS Report No. PEN12S4.006.doc 

416 PICKERING STREET • HOUSTON, TEXAS 77091 

713/692-8373 • 8001 692-TEST • FAX 713/692-8502 

TEST PARAMETERS AND LABORATORY CONDmONS 
Sample Type ASTM Sample Widlh (in) 1 
Humidity ("/0) 50 Spec Gauge Length (in) 1 

Temperature (deg. F) 73 Grip Distance (in) 1 
..... Name: K. DJ...., • '-wnh Crossbea4 Soeed (iuImin) 2 

Please find attached peel and shear reports of 6 samples delivered to our laboratory on 71Z2198. Peel and shear tests were 
performed in accordance with Test Method ASTM D 4437. The test rmalts are summarized on the following pages: 

I NOMINAL 
SAMPLELD. THICKNESS SAMPLELD. 

DOS-3 60 
DDS-4 60 
DDS-5 60 
OD~ 60 
DDS-7 60 
DDS-& 60 

~;~0C05 
Larry L. McMichael 
Vice President 

PENI254.006.doc - Page 1 of3 

T NOMINAL 
THICKNESS 

ENVIRONMENTAL. GEOTECHNICAL ENGINEERING· CONSTRUCTION MATERIALS TESTING • ANALYTICAL SERVICES 

SERVING THE CONSTRUCTION AND WASTE INDUSTRlES 

JUL-22-1998 14:20 P.02 



FROM : HTS, INC. coaJLTANTS ~ NO. 713 692 8502 JUL. 22 1998 01:19PM P3 

PEEL SHEAR -_ ... 
I ~ 1 Iblln. I p~ ! Spec. Break Bruk 

Sample No. Ib/in. Code Code 

DDS-3 1 123 FTBlSE1 156 FTBlBRK 
2 109 FTBlSE1 157 FT8IBRK 
3 114 FTBlSE1 157 FTBlBRK 
4 116 FTBlSE1 155 FTBlBRK 
5 112 FTBlSE1 154 FTB/BRK 

AVG. 115 156 

DDS-4 1 111 Fl13ISE1 162 FTB/BRK 
2 111 FTBJSE1 162 FTBlBRK 
3 107 FTBISE1 161 FTBlBRK 
4 116 FT8ISE1 161 FTBIBRK 
5 105 FTBISE1 162 FT8IBRK 

AVG. 110 162 

DDS..s 1 128 FTBISE1 167 FT8I8RK 
2 123 FTBISE1 169 FTBIBRK 
3 117 FTBlSE1 169 FT8IBRK 
4 124 FTBlSE1 169 FTBlBRK 
5 121 FTBlSE1 168 FTBIBRK 

AVG. 123 168 

00&6 1 119 FTBlSE1 170 FTB/BRK 
2 120 FTBlSE1 171 FTB/BRK 
3 119 FTBlSE1 171 FTBfBRK 
4 151 FTBlSE1 169 FTBIBRK 
5 143 FTBISE1 171 FTBIBRK 

AVG. 130 170 

OOS-7 1 129 FTBISE1 174 FTBlBRK 
2 131 FTBISE1 171 FTBI8RK 
3 130 FTBISE1 173 FTBIBRK 
4 120 FTBISE1 173 FTBIBRK 
5 126 FTBISE1 172 FTBIBRK 

AVG. 127 173 

PEN 1 254.006.doc - Page 2 of3 

94% P.03 



FROM : HTS. INC. cneJLTANTS PHONE NO. 713 692 8502 JUL. 22 1998 01:19PM P4 

; PEEL SHEAR 
Spec. I p~ I Bruk 

Ib/in. I ~I BI'eM 
SamPle No. Ib/in. Code Code 

DDS-8 1 109 FTBISE1 157 FTS/BRK 
2 121 FTBlSE1 157 FTBlBRK 
3 123 FT8/SE1 156 FT8I8RK 
4 113 FTBISE1 156 FT8IBRK 
5 119 FTBlSE1 156 FT8I8RK 

AVG. 117 156 ] 

PEN1254 006. doc - Page 3 on 

[ lip"?±!] 
JUL-22-1998 14:21 95% P.04 



FR01 HTS. INC. Cll'a.L TI=NTS 

'-____ ..... QrlSUilanls 

July 27, 1998 

Philip Environmental 
5100D Road 
Columbia, IL 62236 

Attn: Mr. Don Flowers 

Re: NSWC Crane 
Pecl and Shear Tests of Seams 
60 mil textured HDPE 
HI'S Report No. PENl254.007.doc 

PHONE NO. 713 692 8502 JlJ..... 27 1998 02:01PM P2 

416 PICKERING STREET • HOUSTON. TEXAS 77091 

713/692-l!373 • 8001 692·TEST • FAX 713/692-8502 

TEST PARAMETERS AND LABORATORY CONDITIONS 
Sample T)'pe ASTM Sample Width (in) 1 
Humidity (%) SO Spec Gauge Length (in) 1 

Tempezaaue (deg. F) 73 Grip Distmce (in) I 
('- Name: K. IX. ~ ••• ftft~ ... nh Crosshead SDOOCl (inlmin) 2 

Please find attached peel and shear reports of I sample delivered to our laboratory OIl 7127198. Peel and shear tests were 
performed in aC¢Ordance with Test Method ASTM D 4437. The test results are summarized OIl the following pages: 

SAMPLELD. 
005-9 

Very truly yours, 

~ :J "<-Jy'"<: 
Larry L. McMichael 
Vice President 

I NOMINAL I NOMINAL 
TBICKN~S SAMPLELD. THICKNESS 

60 

PEN12S4.007.doc - Page 1 of2 

ENVJRONMEN'tAL • CEOTECHNICAL £NCfNEERIN(i • CONSTRUCTION MATERIALS TESnNG • ANALYTICAL SERVICES 

SERVING THE CONSTRUcnON AND WASTE INDUSTRIES 

JUL-27-1998 15:02 95% P.02 



- FR01: HTS. INC. a:t6UL TANTS PHONE NO. 713 692 8502 JUL. 27 1998 02:01PM P3 

PEel SHEAR 
Spec. I p~ I Break 

Ib/in. I ~I I Break 
Sample Ha. Ib/in. Code Code 

DDS-9 1 123 FTBISE1 165 FTBfBRK 
2 123 FTBlSE1 166 FTBlBRK 
3 121 FTBISE1 163 FTBlBRK 
4 126 FTBISE1 163 FTBlBRK 
5 118 FTBISE1 162 FTBIBRK 

AVG. 122 ] 164 

PEN1254.007.doc - Page 2 of2 

[ m£!!J 
JlL-27-1998 15:03 95% P.03 



• 07/10/98 FRI 14:19 FAX 618 281 8950 

FRl'I : HTS. Itc. ClJ&LTFlffii 

[Uk~J 
July I 0, 1998 

HTS Report #: 
Mr. Don flowers 
Phillip Enviroamentll.l 
SIODDRoad 
Columbia, II. 62236 

PHILIP COL WEST 

f'tGE NO. : 713 692 8502 

~003 

\.\~~ 
JUL. 18 1998 12:44PM P2 

416 PICKERING STREET • HOUSTON. TEXAS 77091 

713/692-8373 • SOO/692-TEST • FAX 713/692-8502 

PEN12S4.001.doc 
Customer Project Name: 

Olstomer Project #: 
Lab Temperarure: 

Lab Humidiry: 

NSWCCrane 
18328 

73 degrees F. 
S~A. 

1he foUo_ 3 samples were delivered to our 1abara.tory on.ruBe 13, 1998. 

SAMPLES RECEIVED 
SamplcLD. I Mat"l Type .... LD. I Mat"l~ SampJeLD. I Mar'I!}Ipe 

1 ~l66-47 GMT 6 4 ~ 2.6047 GMT ~ 12 
fJ 304-41 GMT T ~ 
~ T ~ 
T To" r-g-

Caaformmce testing was performed in ~ with the foIlowiDg test methods. The test results arc summarhed on 
the subsequent pages. It should be noted that die teQ spccimeos and test sample used for this \\Uk were believed to be 
~ of the material produced t1llder this designarion. ~. 1hcsc R!SOlrs ~ iDdi<:ative onJy of the 
spcrimens that were acroa1ly tested. HTS, Inc. neither accepts respoDSl"biUty for IlOl' makes claims to the final usc and 
purpose of the material. 

TESTING PERFORMED 
AS1M D 638 - Tensile Properties 
ASn4 D 1505 - Density 
AS1M D 5199 - Thickness 

Vecy truly yours, 

J~ J J4Je;y-\ 
Lany L. McMichael 
VICe President 

PBN1254.001.doc-Page 1 of4 

TESTING PERFORMED 

ENVIRONMENTAL. GEOTECHNICAL ENG(NEERINO • CONSTRUcnoN MATERIALS TBS'IlNG • ANALYTICAL SERVICES 

SERVING THF. r.ONSTRTl('TlnN ANn WA.q"1:" TNnTT~I1::-(, 
1 8950 92"/. 

JLL-10-1998 14:29 618 28 
P.03 



• 07110/98 FRl 14:20 FAX 618 281 8950 
Pili LI P COL ~'EST ~004 

FID1 : HTS. INC. cn-ISlLT~ PI-OE HJ. : 713 692 BSe2 JU.... 18 1998 12:44PM P3 

TENSILE PROPERTIES-ASTM D 638 
Iastron Series IX Automated Materials Testing System 

Sample Type: DumbeU Cross Head Speed (in/min): 2.0 
Width (ia): .25 Spec. Gauge Length (in): 2.0 

Thickness (in): .06000 Grip Distance (in): 2.50 

streugtb @ Break Strength @ Yield EIoag. @ Br-eak Eloag. @ Yield 
Spec. (IlKlin) (lbsltn) 1%) L%) 

SamJJle # MD I XD MD I :tID MD J XD MD I Xl) . 250-47 1 52.60 11530 1503 156.0 249.4 360.2 15.98 19.05 
2 173.20 148.70 151.3 162.0 404.4 393.2 14.68 20.56 
3 75.28 177.70 147. 145.2 190.1 440.0 17.26 18.52 
4 184.00 U9.0 1552 157..5 442.4 193.0 15.18 18.01 
5 201.90 105.40 163.5 161.3 462.4 278.2 15.70 17.56 

Av~ ~1~13~1~A~~~13~3=.2~~1~~~S~~~15~6~.4~~~~9_J~~3~3~2~9~~~lS~.~8~ __ ~18~.7~ 

26Q..47 I 126.4 166.0 177.9 l74.1 267.6 395.3 19.32 19.79 
2 111.1 162.70 150.9 16S.6 314.4 399.3" " 19.82 20.54 
3 164.2 158.80 167.4 151.4 406.0 402..8 19.32 19.32 
4 129.9 72.68 15I.J 159.4 325.3 312.4 18.48 19.50 
S 139.0 1S2..90 157.7 156.8 357.0 386A 22.29 20.05 

Avg.1 135.4 142.6 161.0 162.7 334.1 391.2 19..8 19.8 ] 

304-41 1 146.2 116.10 148.0 127.7 410.4 233.8 14.69 15.96 
2 118.2 121.20 lSO.3 1353 200.0 473.2 14.95 15.69 
3 168.0 138.10 163.1 132.7 385.6 317.1 15.14 18.21 
4 149.8 l.51.20 159.1 15805 392.0 390.6 16.96 13.38 
5 144.8 144.0 135.3 159.6 412.0 357.2 16.40 14.43 

Avg. I 145.4 134.1 151.2 142.8 360.0 366.4 lS.6 IS.s 

PENl254.001.doc-Page 2 of4 

(m~!!J 
Jl.L-10-1998 14:30 618 281 8950 

P.04 93% 



07/10/98 FRI 14:21 FAX 618 281 8950 
PHILIP COL WEST 

Ft<a1 : HTS. INC.. c::oNSlLTA'ITS 

Sample 
250-47 

Sample 
260-47 

Sample 
304-47 

JtL-10-1998 14:30 

PI-OE NO. : 713 692 8S02 

DENSITY - ASTM D lSOS 
Sample T yPC?: ASTM 

Spec. Ii Deu!fty (gItt) 
1 .943 
2 .943 
3 .943 

Avg. 0.943 

Spec.. # Deasity (glee) 
1 .946 
2 .946 
3 .946 

Avg. O~ 

Spcc.# Dwlty (gIc:c) 
1 .948 
2 .948 
3 .948 

Avg. 0.948 

PEN12S4.001.doc-Page 3 of4 

618 281 89S0 

@oos 

JlL. 113 1998 12:44PM P4 

f "'Gsa 1 92% P.ffi 



01/10/98 FRI 14:21 FAX 61~ 2~1 ~950 t'J:HLlt' COL liE:;!. ~OOti 

PtOE MJ. : 713 692 8SB2 JU.... 18 1998 12:45PM PS 

TlDCKNESS - ASTM D 5199 
Sarnpl~ Type: ASlM Type of Appara.rus: Mitutoyo 

DimentlioD of Pressure Foot: Pressure Applied: Dead-weight 
Loadinf! Time Interval: S seconds 5 sec. 

Sample I Spe<:. # I Thickness (mil) 
250-47 1 61.0 

2 62.5 
3 63.5 
4 63.5 
5 64.0 
6 62.0 
7 61.5 
8 61.5 
9 64.0 
10 61.5 

Avg. 62.5 

Sample , Spec. # , Thickness (mD) 
260-47 1 61.0 

2 63.0 
3 61.0 
4 64.5 
5 62.5 
6 62.S 
1 60.5 
8 61.0 
9 61.5 
10 62.5 

Avg. 62.0 

Sample t Spec.# ( Thl~(mfl) 

304-47 1 62.5 
2 62.5 
3 63.S 
4 62.5 
5 625 
6 62.5 
7 60.0 
8 63.0 
9 62.0 
10 62.5 

Avg. 62.4 

PENI2S4.001.doc - Page 4 of 4 

f CiOdi 1 
JUL-10-1998 14:31 618 281 89S0 <.32% P.06 



06/12/98 FRI 17:02 FAX 618 281 8950 

PHILIP 
ENVIRONMENTAL 

Industnal Services GrOllp 
fl;1idwest Region 

Mr. W. D. "lohn" McCumbers 
Contract Administrator 
Monison Knudsen Corporation 
2420 Mall Drive 
Corporate Square One, Suite 211 
Nonh Charleston., South Carolina 29406 

Dear Mr. McCumbers 

Project: Dye BurW Grounds up 

PHILIP COL ~EST 

NSWC Crane, Indiana 
Project No.: Subcontract 4324-106 
Contractor: Philip Servites Corporation 

210 West Sand Bank Road 
Columbb, minoa 62236-0230 

Re-Submittal No. 025B 

June 12, 1998 
Project 18328 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3, 1997, Section 01300 - Submittals, 

Item No. Description Section No. 

1-72 Manufacturer Test Results 02250 

These submittals have been reviewed and approved by Philip Services Corporation. If 
there is any questions concerning this submittal, please contact: Donald Flowers, Project 
Manager, Philip Environmental Services, 210 West Sand Bank Road, Columbia. illinois 
62236, (800) 733-7173, Ext. 7382, Fax (618) 281-6477 

Sincerely, 

PHILIP ENVIRONMENfAL SERVICES CORPORATION 

Donald L. Flowers. 
Project Manager 

cc: D. Beall 

JUN-12-1998 17=11 

PHILIP HMRONMENTAL SUMCES CORPORATION 
210 West Saoo B;mk Road· 1'0.00:( 230· Columbia. Il62236-o230 

(618) 281·7173·(8001133-7173·FJ~ (6181'81-5120 

618 281 89S0 93% 

~002 

@ 
P.02 



061 12l9~ FlU 17: U4! FAX 6H ~~l ~t15U PHILIP COL ~EST 

Jun-12-98 Ol:52P 
110.".1: 1 )/0 lJ.::,'4 VV,~ 11&8 15.1.11 

POLWLEX.INC. Z08I W. MalIbU.,.... Graad ..... Irie, lidS 75851 usa 

June 12. 1998 

Michelle Lotz 
Envimameutal Design & Construction. Inc. 
l04 Wholesale AVe. 
Huntsville, AL 3SS11 

Re: 970658 Dye: Burial Cap 
Resin Verification 

Dear Mrs- Lotz. 

Poly-Flex. Inc. test data verifies the manu1'Icmr=s tesc data. 

Blend # 

JUN-12-1998 17:11 

1Ul0098 
7180099 
7180248 

MelrlDdex 
.12 
_12 
.12 

618 281 8950 95% 

I(J 003 

P.02 
l(lOO1l'OOl 

P.03 





NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System 

H-3 

Panel Deployment Sheets 

April 1999 





ROLL # 

GR-6-98 246-47 

GR-6-98247-47 

GR-6-98 250-47 * 

GR-6-98253-47 

GR-6-98 254-47 
GR-6-98 260-47 * 

GR-6-98 304-47 * 

GR-6-98305-47 

GR-6-98266-47 

-DBG
SWMU02/11 

SUBCONTRACT 4324/106 
PHILIP SERVICE GROUP 

60MIL HDPE LINE 
BY POLY-FLEX INC 

I DELIVERIED / 
STORED DEPLOYED 
u6-18-98 07-18-98 

"~06-18-gs--- 07-17-98 
07-18-98 

06-18-98 07-20-98 

06-18-98 07-17-98 
06-18-98 07-14-98 
06-18-98 07-14-98 

07-17-98 

06-18-98 07-18-98 
07-19-98 

06-18-98 07-19-98 
07-20-98 

07-23-98 07-23-98 

I REMARKS I 
P-13, 14, 15 

P-10 
P-11,12 

P-24,25,26 
Conformation Sample 

P-7,8,9 
P-1,2,3 
P-4,5,6 

Conformation Sample 

P-16, 17, 18 
Conformation sample 

P-19,20,21,22,23 

P-28,29,30 



ON1IEN'rAL nl~SIGN & ··CONSTRUCTION,. 'INC. 
104 Wholesale Avenue. Huntsville. AL 35811 • Tel: (205) 551-03n • Fax: (205) 551-0347. 

b 0 Ifll, Ii D P j;.-

PROJECT NAME: J)'t"e:' Cx-t.e./,.!.(... 4t:oi(l<Jj) SHEET' OF / 

PROJECT #: 

PROJECT LOCATION: e.J<.()Q~ IN DATE: -'}- /1-/-1'6 

PANEL PLACEMENT LOG 
I . PANEL # ROLL # . THICKNESS I lENGTH WIDTH SF 
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104 Wholesale Avenue. Huntsville. AL 35811 • Tel: (205) 551-0372· Fax: (205) 551-0347 

SHEET t OF 

PROJECT LOCATION: r:..R~~e; Iv DATE: 1-/ 7- ~ «)' 

r PANEL PLACEMENT LOG i 
i 

PANEL # ROLL # THICKNESS LENGTH WIDTH SF I . I r 
~-b C)7..~ CJ ba t!1/1.. /6 ~ ~2. G ?>. 11 3. i r 
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ONJJENTAL J)I~SIGN & CONSTRUCTION, INC. 
104 Wholesale Avenue. Huntsville. AL 35811 • Tel: (205) 551-0372 • Fax: (205) 551-0347 

60 111L. 1-1 DFt 

PROJECT NAME: Uti':: o «iT.JM.. 0.c,,1{,.J 0 SHEET OF 

PROJECT #: _rn!!.£'fi~_ 

PROJECT LOCATION- t:.CtvYJ, /"u . DATE' 1-/<6-'/ ~ 

PANEL PLACEMENT LOG 
. PANEL # ROLL # . THICKNESS LENGTH WIDTH SF 

p" II I {):Z '-( 1 tou <.. LJj, 7-1.5 '-/. "/ I" 
I J 
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ITOTAL INSTALLED THIS PAGE I ;? ~ fyi I 
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I TOTAL INSTALLED PREVo PAGE 3S.1~ 

I TOTAL INSTALLED TO DATE 5<611.1.. 
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ENVIRONMENTAL DESIGN & CONSTRUCTION, INC. 
104 Wholesale Avenue, Huntsville, AL 35811 • Tel: (256) 5_51-0372 -Fax: (256) 551-0347 

bO H/'- ;fDPE 

, PROJECT NAME: Ocr,:!"' 6uLJ,u- C,eawVD 

PROJECT #:, __ -I-1....L7=tJ..::.,t?_C_..!..../..;;;.IJ ___ _ 

PROJECT LOCATION: -C./D.NtJ , /N 
J 

SHEET OF __ _ 

PANEL PLACEMENT LOG 
PANEL # ' ROLL# THICKNESS LENGTH WIDTH SF 
I?-/~ " , f}'].{)t.{ he> ri,L / It <7f '"2<,5,' ~ ~3~ 
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. ENVIRONMENTAL DESIGN &CONSTRUCTION, INC •. 
104 Wholesale Avenue, Huntsville, AL35811 • Tel: (256) 5_51-0372. Fax: (256) 551-0347 

(. 0 ;I DP[; 

PROJECT NAME: ~1C f3c.ov/.JL.. C;/{o,,~p 

PROJECT #: __ Q ............. 7_o_o_c_---4I_"u-'--__ _ 

PROJECT LOCATION: CfCA N tI'; ~tJ 
I 

SHEET OF __ _ 

DATE: '1- 20 -78 

PANEL PLACEMENT LOG 
. PANEL # ROLL # THICKNESS LENGTH WIDTH . SF 
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t='~ AS ~ ~-5CJ 61) 1{)'- fA 15 A'2·~ "Z "B'~ L/' 
p--.t..,c oZ.Sd ~IJ !-'/L /04 -:2']. ~ "'2.

1 '1_ oS ,3. . 
I 

.... 

. . 

. 

-

. ra IAL INS -ALLED THIS PAGE ~ (. 'I I 
TOTAL INSTALLED PREV. PAGE .' . '!II 316 
TOTAL INSTAllED TO DATE - . ~~ OJ') 

J 

.. 



'~. 

. ENVIRONMENTAL DESIGN &.CONSTRUCTION, INC. 
104 Wholesale Avenue, Huntsville, AL 35811 - Tel: (256) 551-0372 -.Fax: (256) 551-0347 
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ENVIRONMENTAL DESIGN & CONSTRUCTION, INC. 
1 04 Wholesale Avenue, Huntsville, AL 35811 • Tel: (256) 5.51-0372·,Fax: (256) 551-0347 
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Manufacturer's QC Certificates 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





'PHILIP 
I~: pll itl!~I,~14~'MI 

RECEIVED 
MAY 27 1998 

MK.cRANP·· 

11* 

Mr. Vernon D. Logan 
Contract Administrator 

May 22, 1998 
Project 18328 

Morrison Knudsen Corporation 
300 Highway 361 
NSWC - CTR 12 
Crane, Indiana 47522 J.()<', l ~ft ~~I//f! 

.. ~vt~"" ~N/-73 Dear Mr. Logan 

Project: 

Project No.: 
Contractor: 

Dye Burial Ground;~~~ "1:)~~ ~V'"t>Et)-i\~-M~(\~ ~E"et-G ~o;:: 
""T\4-E FO\"\.. C"",, ~ Go.. \:)",~ ~,~ 

NSWC Crane, Indiana \ -"1 \ ~\" Q '- c..c.~ 
Spuh~l~onStrac.t 432

C
4-106 . \ - (.0 c::..e .. -t- "If c.~~ h~t\CI- .\'0(" -r~ p.. \ Ga.o"ts __ t ~ 

I Ip ervlces orporatlon 
210 West Sand Bank Road 
Columbia, Dlinois 62236-0230 

Re-Submittal No. 025D 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3, 1997, Section 01300 - Submittals, 

Item No. 

1-62 

1-76 

Description 

Quality Control Certificates 

Manufacturer Quality 
Control Certificates 

Section No. 

02249 

02250 

These submittals have been reviewed and approved by Philip Services Corporation. If 
there is any questions concerning this submittal, please contact : Donald Flowers, Project 
Manager, Philip Environmental Services, 210 West Sand Bank Road, Columbia, Illinois 
62236, (800) 733-7173, Ext: 7382, Fax (618) 281-6477 

Sincerely, 

PHILIP ENVIRONMENT AL SERVICES CORPORATION 

Donald L. Flowers, 
Project Manager 

r;HIL 'i- L:-~.JVii:;c'iMEN fAL 2ERVICES CORPORATION 
210 WGol ,~.·.;.i0 banK F'cJ:ld • ~},O. DOX 230· Columbia, IL 62236-0230 

iI.,F ~.-~i~-' Silr]; ,'3-71i3·Faxlf318)281-5120 



'Poly-Flex Geomembrane Shipment Inspection 
Date: 13-May-98 Trip # Pre-Cert 

Drop # 
POly-Flex # 970658 
Customer: EDCI 
Destination: 
Carrier: 

1 7180098 GR-6-98- 0246- 47 3,350 23' X 475' X .060HDR 

2 7180098 GR-6-98- 0247- 47 3,342 23' X 475' X .060HDR 

3 7180099 GR-6-98- 0250- 47 3,348 23' X 475' X .060HDR 

4 7180099 GR-6-98- 0253- 47 3,350 23' X 475' X .060HDR 

5 7180099 GR-6-98- 0254- 47 3,336 23' X 475' X .060HDR 

6 7180099 GR-6-98- 0260- 47 .3,338 23' X 475' X .060HDR 

7 7180248 GR-6-98- 0304- 47 3,330 23' X 475' X .060HDR 

8 7180248 GR-6-98- 0305- 47 3,340 23' X 475' X .060HDR 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 Pieces ;;;tlltJtJcd 26,734 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 I 

- I certify that all loading requirements and roll conditions were inspected and approved. GENE RODRIGUEZ 

Truck Loader 



,- J 'C> 

CER •• FICATION SHEET POLY-FLEX, INC. 
2000 W. Marshall Drive 

PROJECT NO: 970658 DATE: 5113198 Grand Prairie, Texas 75051 

TRIP NO: Pre-Certified CERTIFIED BY: ~ ~ 
~ 

./ V .; I / II / ,/ II 
/ 'ti 

t/ 
<: Ct) UJ (§) (§) ~Q 

c:: Ct) 
~ (§) (§) 0 

~ <: UJ ~~ .... Ct) ~ ~ 
O~ I- .... (!)Q (!)~ COffi n Ci)Q -COO 0:: 0 <: .... Ct)11j <:11j 'a. Ct) 0:: 

~ v' 0:::3; ~ I § / 
<:uj 3~/ <: 0:: I 3 0:: / 0::Ct)/ ~ / ~ =-/ TEST DESCRIPTION ~CO ~ a. ~ >= / UJ)';; ~CO UJCO ~Q UJCO 

ASTMMETHOD D1593 D1603 D1004 FTMS 101 D638 D638 D638 D638 D3015 D1505 D1693 

(modifications) minlavg 2065 1500 hrs 

UNITS mils % Ib Ib ppi % ppi % gmlcc PASS 

60HDR SPECIFICA TlON 54160 2-3 40 ;ur80 132 12 132 240 A 1IA2IB 1 0.940 1500 

ROLL NUMBER BLEND (Start) 

GR-6-98 246-47 7180098 54/62 2.8 52 90 145 22 159 453 A-1 0.947 4/04/98 

GR-6-98 247-47 7180098 54/62 2.8 52 90 145 22 159 453 A-1 0.947 4/04/98 

GR-6-98 250-47 7180098 54/62 2.6 48 92 144 22 162 487 A-1 0.947 4104/98 

GR-6-98 253-47 7180098 54/62 2.8 49 85 142 13 157 453 A-1 0.947 4104/98 

GR-6-98 254-47 7180098 54/62 2.8 49 85 142 13 157 453 A-1 0.947 4104/98 

GR-6-98 260-47 7180099 56/62 2.7 48 97 138 17 167 512 A-1 0.947 4/04/98 

GR-6-98 304-47 7180248 54/62 2.7 50 96 150 15 150 402 A-1 0.947 4/11/98 

GR-6-98 305-47 7180248 54/62 2.7 50 96 150 15 150 402 A-1 0.947 4/11/98 
~--~ 



: FEE-05-1998 11 : 40 PH I LLI PS QA LAB 

W ml PHILLIPS CHEMICAL COMPANY 
A OMSION OF PHILLIPS PETROLEUM COMPANY 

60X 792 • FHONE: 71:; 47~-366i5 
PASADE'NA, Tt::XAS 775o,-0792 

I'HIWPS PLASTICS ~ESINS 
HCl.I!lton Chemical Compte_ 

Poly America, Inc_ 
2000 West Marshall Drive 
Grand Prairie, TX 75051 

Dee Averitte 

713 475 3532 P.01/01 

February as, 1998 

JHV# 2626-98 

FAX: 972-337-7407 

This letter will certify that the Marlex* resin shown below, 
as supplied by Phillips Chemical Company, conforms to our 
manufacturing specification. 

NCTL, ASTM D5397-95 Appendix (modified), Avg: 
(not tested on each lot) 

>500 hours 

Type: 
Lot Number: 
P.O. Number: 
Date Shipped: 
Package: 
Quantity: 
HLMI Flow Rate,ASTM D1238: 
Melt Index, ASTM D1238: 
Density, ASTM D150S: 

J. H. Vaden 
Quality Assurance Manager 

HHM TR-400G 
7180098 
17798 
02/04/98 
PSPX 9147 
183050 LES. 
12.0 G/10 MIN 
.120 G/10 MIN 
.937 G/ce 

For COA questions call Sharon Robinette, 7l3-475-3625 

* Reg. U.S. Pat. Off. 

cc: QA-Pile-RC 

Mr. Jim Nobert 
Poly America, Inc. 
2000 West Marschall Drive 
Grand Prairie, TX 75051 

TOTAL P.01 , 



· ,FEE-09-1998 11:02 PH I LLI PS QA LAB 

I-li 

PHILLIPS CHEMICAL COMPANY 
A DIVISION OF PHIl"UPS PETROLEUM COMPANY 

BOX 792· Pt-iONE: 713475·3666 
?AS~OENA. TExAS 77501-0792 

PHILLIPS PlASTICS RESINS 
/'iousron Chemical Complex 

Poly America: Inc. 
2000 West Marshail Drive 
Grand Prairie, TX 75051 

Dee Averitte 

713 475 3532 P.01/02 

February 09, 1998 

JHV# 2811-98 

FAX: 972-337-7407 

This letter will certify that the Marlex* resin shown below, 
as supplied by Phillips Chemical Company, conforms to our 
manufacturing specification. 

NCTL, ASTM DS397-95 Appendix (modified), Avg: 
(not tested on each lot) 

Type: 
Lot Number: 
P.O. Number: 
Date Shipped: 
Package: 
Quantity: 
HLMI Flow Rate,ASTM D1238: 
Melt Index, ASTM D1238: 
Density, ASTM 01505: 

J. H. Vaden 
Quality Assurance Manager 

HHM TR-400G 
7160099 
17798 
02/06/98 
PSPX 6202 
182450 LBS. 
12.7 G/10 MIN 
.090 G/10 MIN 
.937 G/ee 

>500 hours 

For eOA questions call Sharon Robinette, 713-475-3625 

* Reg. U.S. Pat. Off. 

cc: QA-File-RC 

Mr. Jim Nobert 
Poly America, Inc. 
2000 West Marschall Drive 
Grand Prairie, TX 75051 



'MRR-05-1998 10:37 PH I LLI PS QA LAB 

St 
~ 

PHILLIPS CHEMICAL COMPANY 
A DIVISION OF PHILUPS PETROI_EUM COMPANY 

SOX 792. PHONE: 71347;·:;006 
~·ASAOENA. TEXAS 7750' -0732 

PHILLIPS ~TICS F<ESINS 
HouSlon ell.mical Complax 

Poly Americd, Inc. 
2000 West Marshall Drive 
Grand Prairie, TX 75051 

De~ Averitte 
-

713 475 3532 P.02/02 

March OS, 1998 

JHV# 4915-98 

FAX: 972-337-7407 

This letter will certify that the Marlex* resin shown below, 
as supplied by Phillips Chemical Company, conforms to our 
manufacturing specification. 

NCTL, ASTM 05397-95 Appendix (modified), Avg: 
(not tested on each lot) 

Type: 
Lot Number: 
P.O. Number: 
Date Shipped: 
Package: 
Quantity: 
HLMI Flow Rate,ASTM D1238: 
Melt Index, ASTM 01238: 
Density, ASTM D1505: 

J. H. Vaden 
Quality Assurance Manager 

HHM TR-400G 
7180248 
18419 
03/04/98 
PSPX 2327 
186300 LBS. 
12.1 G/10 MIN 
.090 G/10 MIN 
.938 G/ee 

:>500 hours 

For COA questions call Sharon Robinette, 713-475-3625 

* Reg. U.S. ~at. Off. 

cc: QA-File-RC 

Mr. Jim Nobert 
Poly America, Inc. 
2000 West Marschall Drive 
Grand Prairie, TX 75051 



MAY-14-1998 14:51 

ADVANCED TECHNOLOGIES 

May 14. J998 
REF: TNS R070 
PO: 93107 
Quantity: 36 Tolls 

EDC] 
Huntsville AL 

Dear SirlMadam: 

E.S.P. Inc. 770 564 1818 P. 02/04 

681 DeYoung R03d 
Gree,. South Carolina 29651 

Tol: (864) 9S8-0Sg2 
Fax: (884) 87Sl-463Q 

Toll Free: (800) 861-!;HI1 

This is to certify that TNS R070 is a 100% polypropylene, nonwoven, neod1c-punched fabric. 
'ms R070 is resistant to degradation due to ultraviolet exposure and resisu commonly 
encountered lOil dlemica1s, insects, 11111dew, and is non-biodegradable. Polypropylene is stable 
within a pH range of2 to 13. TNS R070 conforms t() the physical properties 1i~1ed in the 
following table: 

FABRIC eRQel1&TX Tf,SI J'v1EIHOD UNITS M.A.J!J.V 
, 

7.0 ,/ Wcight(typical) ASTM D3116 ozIsy 
·l .... iduleP ASTMDS199 mils 90 v 
Grab Tensile ASTMD46Jl Jbs 180 V' 
Gr.b ElongAtion ASTMD4631 ~. SO 
Trap Teu ASTMD4533 Ibs 75 v--

tunctul-e ASTM D 4133 Ibs 105~ 

MuUen Bunt ASTMD3786 psi 350~ 

A.O.S. ASTMD4751 U.S. Sieve 80 /' 

PC'nftubility ASTM D4491 c.m/SK 0.30 
Permitiyity ASTM D 4491 l/sec 1.S 
WaterFlow ASTM D4491 gpmlsq.(t. 100 
U. V. Ruistante ASTM »4355 % retained 70.....--

Sincerely, 

q'~'A-~~ aul M. Mosley 
TNS Advanced Technologies 
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NSWC CRANE 
DYE BURIAL GROUND CAP 

Submittal Item No. F75(A) 
Specification Section 02250 

Written Certificate of Compliance 

Phillip Environmental Services Corp. 
210 West Sand Bank Road 

Columbia~ IL 62236 

Geosynthetics Contractor 
Environmental Design & Construction, Inc. 

104 Wholesale Avenue 
Huntsville~ AL 35811 
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M)LWLEX, INC. 2160 W. Marsbll Drtva Grand Prairie. iUll7SlS1 USA 

8I!-755-93&9 972,337-7113 FAX 972-337-n33 

Ms. Michelle Lotz 
Environmental design and Construction, Inc. 
104 Wholesale AVeflue 
Huntsville, AL 35811 

Subject: Dye Burial Project. Crane, Indiana 

Dear Michelle, 

September 12, 1997 

Here is the information you requested regarding the above referenced project 

1-65 Poly-Aex has been manufacturing textured geomembranes since 1989. Poly-Flex 
has successfully manufactured nearly 1 billion square feet of polyethylene geomembranes 
since 1986. 8 farge percerm.:.ge h~~ hF*!n textured sheet 

1-70 Poly-Flex primarily uses Phillips resin, HHM TR-400G. A typical resin certificate 
from Phnlips is included with this transmittal. 

1-72 Poly-Rex tests all Incoming resins to verify the resins meet the Poly-Flex 
specifications. At a minimum, these tests include density (ASTM 0 1505). melt index 

<:«"-.: (ASTM D 1238), and carbon black content (ASTM 0 1603), if applicable. A copy of this 
test report v.~1! be supplied upon request 

1-73 Poly-Rex geomembrane consists of approximately 97% polyethylene resin, 2.0% 
carbon black. and 0.5% anti-oxidants. No plasticizers or fillers are used. 

1-74 & '-75 Poly-Flex has taken no exceptions to the project's liner specification under 
Table 1. page 02250-9. Poly-Rex. Inc. certifies that all roUs for the above referenced 
project WIll meet the Poly-Rex standard specification and the property values listed under 
Table 1 of the project specification. 

1 .. 76 A blank PQIy-Aex standard certification sheet is included with this transmittal. Poly
Flex uses ASTM 0 1593. weight/density correlation. to measure and report the material 
thickness. Poly-Rex, Inc. certifip.s th:i=lt it<; 60 mil textured HOPE meets the project's 
thicYJ'less requirement based on the ASTWI D 5199 (t.e. 0.258 diameter dial het=ld 
micrometer) and the required puncture msistancc per /\STM 0 4633 test method. 

Sincerely, 

~~~~ 
George Yazdani, MSc., P.E. 
Regional Manager 
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~ MORRISON KNUDSEN CORPORATION 

300 Highway 361, CTR-12 
P.O. Box 3\0 
Crane, IN 47522 
(812) 854-6941 
Fax: (812) 854-6944 

October 19, 1998 

Mr. Donald Flowers 
Project Manager, Philip Environmental Services 
210 West Sand Bank Road 
Columbia, IL 62236 

Reference: Subcontract 4324-106, Submittals 

Subject: Submittal No. 085 

Dear Mr. Flowers: 

FMK-0009-073 

The attached subject submittal is accepted. Please retain the attached for your 
records. 

If you have any questions or concerns, please contact me at (812) 854-6941. 

Sincerely, 
MORRISON KNUDSEN CORPORATION 

Dave Beall 
Project Manager 

Attachments 

cc: J. McCumbers wlo attachments 

file: 13-1.2-0009 17 -26-0009 

D. Beall wlo attachmentsJ(20hsiek· ... r 



PHILIP 
ENVIRONMENTAL 

Industrial Services Group 
Mid~Mi.~.iCD. "John" McCumbers 

Contract Administrator 
Morrison Knudsen Corporation 
2420 Mall Drive 
Corporate Square One, Suite 211 
North Charleston, South Carolina 29406 

Dear Mr. McCumbers 

Project: Dye Burial Grounds Cap 
NSWC Crane, Indiana 

Project No.: Subcontract 4324-106 
Contractor: Philip Services Corporation 

210 West Sand Bank Road 
Columbia, Illinois 62236-0230 

Submittal No. 079 

September 14, 1998 
Project 18328 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3, 1997, Section 01300 - Submittals, 

Item No. Description Section No. 

1-90 Installers Written Warranty 02250 

These submittals have been reviewed and approved by Philip Services Corporation. If 
there is any questions concerning this submittal, please contact : Donald Flowers, Project 
Manager, Philip Environmental Services, 210 West Sand Bank Road, Columbia, Illinois 
62236, (800) 733-7173, Ext. 7382, Fax (618) 281-6477 

Sincerely, 

PHILIP ENVIRONMENTAL SERVICES CORPORATION 

Donald L. Flowers, 
Project Manager 

cc: D. Beall 

f;i-:::.::) L I ~ "·:r~'~:~~k1Etrr/~1 Si.:HV1Cc=) CORPOPA1 !Of\! 
~);(' ,,'cr.:;; S:co ~:j!i~ R~:Jc' PO. 8GX ;)30· CO!:jmhl~ It fi2236-0:::~O 
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ENVIRONMENTAL DESIGN & CONSTRUCTION, INC. 
104 Wholesale Avenue, Huntsville, AL 35811 • Tel: (256) 551-0372· Fax: (256) 551-0347 

WORKMANSHIP WARRANTy .... Warranty No: 97006IN 
Effective Date: 8/5198 

Environmental Design & Construction Inc., hereinafter referred to as EDCI, warrants each Liner System 
installed by EDCI to be free from defects in workmanship. This "Workmanship Warranty" shall be in 
effect from the date the installation of the Liner is completed and accepted by the Owner for a period of 
Twenty (20) years of normal use in approved applications. This Limited Warranty does not include 
damage or defects in Liner resulting from Acts of God, or casualty or catastrophe including, but not 
limited to: earthquakes, floods, piercing hail, tornadoes, hurricanes, high winds, lightening, fire, or force 
majeure. The term "normal use" as used herein does not include, among other things, the exposure of 
Liner to harmful chemicals or sharp objects; abuse of Liner by machinery, equipment, animals or people; 
excessive pressures or stresses from any source; subsurface or overburdened soil conditions; total or 
differential soil settlements and the effect these may have on the liner system; improper site preparation or 
design and engineering by parties other than EDCI; and any other event beyond the reasonable control of 
EDCI. In addition, and unless otherwise confirmed in writing by EDCI, the act of installing material shall 
not constitute an acceptance by EDCI that site preparation, design & engineering by others were proper at 
such time. 

Any claim for any alleged breach of this warranty must be made in writing, by certified mail, to the 
president of EDCI within thirty (30) days after the alleged defect is first noticed. Should the required 
notice not be given, the defect and all warranties shall be deemed to have been waived by the Purchaser 
and Purchaser shall have no right of recovery against EDCI. 

Mter receipt of the foregoing notice, EDCI shall notify the Purchaser that EDCI representatives will 
inspect the material, that additional information is required from the Purchaser, or that the alleged claim is 
not covered by this warranty. If, after conducting an inspection, EDCI determines the claim is not covered 
by this warranty, then the Purchaser shall pay EDCI all reasonable travel expenses, published per diem 
rates and appropriate fees, and related expenses for EDCI personnel examining the site. 

Under no circumstances shall the Purchaser repair, replace, remove, alter or disturb the liner material or 
permit any other party to do so prior to EDCI inspection of the same or receipt that the claim is excluded 
from this warranty; otherwise, this warranty shall be void in its entirety. 

In the event repairs or replacements are to be effected, said repairs and/or replacements shall not become 
due until the area subject to replacement of Liner is available to EDCI in a clean, dry, unencumbered 
condition. This includes, but is not limited to, the area made available for repair or replacement of liner to 
be free from all water, dirt, sludge, residuals, and liquids of any kind. 

Should defects or premature loss of use within the scope of the above Limited Warranty occur, EDCI will, 
at its option, repair or replace the liner on a pro-rata basis at the then current price in such manner as to 
charge the Purchaser/User only for that portion of the warranted life which has elapsed since purchase of 
the material. Any installation repair or replacement will be covered by the unexpired term of this warranty. 



..: . 

EOCI's liability under this warranty shall in no event exceed the replacement cost of the material sold to the 
Purchaser for the particular installation in which it failed. Further, under no circumstances shall EDCI be 
liable for any special, direct, indirect or consequential damages arising from loss of production or any 
other losses, including losses due to personal injuries and product liability owing to the failure of the 
material or installation. 

EDCI neither assumes nor authorizes any person, other than an Officer of EDCI, to assume for it any other 
or additional liability in connection with the liner than what has been made the basis of this Limited 
Warranty. The Limited Warranty herein is given in lieu of all other possible warranties, either express or 
implied, and by accepting delivery of material, purchaser waives all other such possible warranties, except 
those specifically given. In the event any term or provision of this warranty is inconsistent or conflicts 
with any writing, purchase order or contract executed by EDCI and the Purchaser of the installation 
services, then to the extent such inconsistency or conflict exists, the terms and provisions of this warranty 
shall control in all respects. 

EDCI MAKES NO WARRANTY OF ANY KIND OTHER THAN THAT GIVEN ABOVE AND 
HEREBY DISCLAIMS ALL WARRANTIES, BOTH EXPRESS AND IMPLIED OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

Purchaser acknowledges by acceptance that the Limited Warranty given herein is accepted in preference to 
any and all other possible warranties. 

The parties expressly agree that the sale hereunder is for commercial or industrial use only. 

WARRANTY BECOMES EFFECTIVE UPON RECEIPT OF PAYMENT IN FULL. 

I hereby state I have read and understand the above and foregoing Limited Warranty and agree to such by 
signing hereunder. 

Purchaser/U ser 

Location oflnstallation 

Description of Intended Use 

PurchaserlU ser Signature 

Environmental Design & Construction, Inc. 

Naval Facilities Engineering Command, Southern Div. 

NSWC Crane - Dye Burial Grounds 

Cap Installation 

t;la:tms 
fiaYr-0--'f ..... _//september ,19~. 

Notary/Public - My Commission 

L 
on July 10, 2000. 
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RECEIVED 

OCT 1 4 1998 .; 

MK-cRANF. 
October 8, 1998 

Project 18328 
Mr. w. D. "10hn" McCumbers 
Contract Administrator 
Morrison Knudsen Corporation 
2420 Mall Drive 

NS-WC-=-CRANE 
4324"()Qa~ 

Corporate Square One, Suite 211 
North Charleston, South Carolina 29406 

Dear Mr. McCumbers 

Project:. Dye Burial Gr-ounds Cap 
NSWC Crane, Indiana 

Project No.: Subcontract 4324-106 
Contractor: Philip Services Corporation 

210 West Sand Bank Road 
Columbia, Illinois 62236-0230 

Submittal No. 085 

PHOJECl I.IE I.I!IER 

HlOJECT MANAGER 

PROJECT EN01NEER I 
GNL !;lJPT 

SAFETY AND HEALTH 

QAfOC~ 
PAOJECT CONTROlS 

FlEW ENGINEERING 

PMO-CHARLESTON 

Fl.f: 

FI.S: 

fl.£: 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3, 1997, Section 01300 - Submittals, 

Item No. Description Section No. 

1-89 Manufactures Warrenty 02250 

These submittals have been reviewed and approved by Philip Services Corporation. If 
there is any questions concerning this submittal, please contact : Donald Flowers, Project 
Manager, Philip Environmental Services, 210 West Sand Bank Road, Columbia, Illinois 
62236, (800) 733-7173, Ext. 7382, Fax (618) 281-6477 

Sincerely, 

PHILIP ENVIRONMENTAL SERVICES CORPORATION 

aal'/7"-;'<-?~ 
Donald L. Flowers, 
Project Manager 

cc: D. Beall 

ACT INFO 

>( 
NT 
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POL Y -FLEX LINER 

LIMITED WARRANTY 
Warranty No: 98-44-053 

Project No: 970658 

OWNER NAME: Commander. .Crane Division NSWC; .-: 

ADDRESS: Code 095. Bu'ildin& No ':3260 
300 Hi&hway 361 

CITY, STATE, ZIP:----'C""r ..... a""'ne .......... IN~4u.7"""52 .... 2=__ ______ _ 

Effective Date: 09/25/98 

PROJECT NAME: Dye Burjal Ground 

DESCRIPTION: ~C~aplL-___________ _ 

ADDRFSS: _____ ~3~0~0~H~wy~.~3~6~1~N~S~W~C~C=e~nt~e~r~12~_ 

CITY, STATE, ZIP:_""'C""ra,..,n""'e ...... IN"'-'-'4""7""5"'2"""2 _______ _ 

POLY-FLEX, INC. warrants each POLY-FLEX LINER to be free from defects in materials and to be able to withstand 
normal weathering from date of installation or sale, whichever occurs first, for a period of 20 years for nonnal use in 
approved applications. 
This Limited Warranty does not include damages or defects in Poly-Flex 
Liner resulting from acts of God, casualty or catastrophe including but not 
limited to: earthquakes, floods, piercing hail, tornadoes or force majeure. 
The tern1 "normal use" as used herein does not include, among other 
things, the exposure of Poly-Flex Liner to harmful chemicals, abuse of 
Poly-Flex Liner by machinery, equipment or people, excessive pressures 

commercial use only and is not in effect for the consumer as defined in the 
Magnuson-Moss Warranty Act or any similar federal, state, or local 
statutes. 

Should defects or premature loss of use within the scope of the above 
Limited Warranty occur, Poly-Flex, Inc. will, at its option, repair or 
replace the Poly-Flex Liner on a pro-rata basis at the then current price in 
such manner as to charge the Purchaser/User only for that portion of the 
warranted life which has elapsed since purchase of the material. Poly
Flex, Inc. will have the right to inspect and determine the cause of an)' 
alleged defect in the Poly-Flex Lmer and to take appropria'''' steps to 
repair or replace the Poly-Flex Liner if a defect exists and is Within the 
term of this Limited Warranty. 

Any claim for any alleged breach of this warranty must be made 10 

writing, by certified mail, to the General Manager of Polv-Flex. Inc. 
within thirty (30) days after the alleged defect is first noticed. Should the 
required notice not be given, the defect and all warranties shall b, deemed 
to have been waived b)' the Purchaser, and Purchaser shall have (10 right 
of recovery against Poly-Flex, Inc. In the (,vent repairs andlor 
replacements are to be effected, said repairs andlor replacements shall not 
become due until the area subject La repail andlor replacement of Pc!)' 
Flex Lmer is avaliabie 10 POly-Flex, Inc. m :1 reason2bly dean, dry, 
unencumbered condition. This includes, but is not limited to, the 

area made available for repair and/or replacement of Poly-Flex Liner 
to be free from all water, dirt, sludge, residuals, and liquids of any 
kind. 

Poly-Flex, Inc.'s liability under this warranty shall in no event exceed 
the replacement cost of the material sold to the Purchaser for the 
particular installation in which it failed. Further, under no 
circumstan.:es shall Poly-flex, Inc. be liable for any special, direct, 
indirect, or consequential damages arising from loss of production or 
any other losses including losses due to personal injuries and product 
liability owing to the failure of the material or installation and no 
allowance will be made for repairs, replacements, or alterations made 
by the Purchaser without the express written consent of Poly-Flex, 
Inc. 

Poly-Flex, Inc. neither assumes nor authorizes any person other than 
an officer of Poly-Flex, Inc. to assume for it any other or addition,,' 
liability in connection with the Poly-Flex Liner made the basis of th, 
I. imited Warranty. The LImited Warranty on the Poly-Flex Liner 
herem is given in lieu of all other possible material warranties, either 
express uT implied, and bv accepting delivery of the material. 
Purchaser waives all other possible warranties, except those 
specifically given. 

Tht partip.s expressly agree that the sale hereunder is for commercial 
I')r mdustrial use only. 

Poly-Flex Limited Warranty is extended to the purchaser/owner and 
i" non-transferable and non-assignable, without Poly-Flex, Inc. 

Pu~cnaser aCKnowledges by acceptance that the Limited Warranty 
given nerein is accepted m preference to any and all other possible 
materials warranties. 

POLY-FLEX, INC. MAKES NO WARRANTY OF ANY KIND OTHER THAN THAT GIVEN ABOVE AND HEREBY DISCLAIMS ALL 
WARRANTIES, BOTH EXPRESS OR IMPLIED, OF MERCHANTABILITY AND FITNESS F R A PARTICULAR PURPOSE. 

WARRANTY BECOMES EFFECTIVE UPON Il.ECEIPT OF 

I hereby state I have read and understood the above add 
foregoing Limited Warranty anG agree to SUCD by signing 
hereunder. 

PURCHASER NAME: ___________ _ 
Sworn before me thi~f_ day ofC~~~1Z' w7'£ 

- -;::----==: ~ ,'I -"-~ ~d:' 
-------------------- ~vbpll t\t.e I ~ r~ ... ",\.,.~-~ ... ,::t.' ... ,I,-'-'--lJv-S ... A""M-CCO--R .. M ... I.,.C .. K--.. 

SIGNATURE: 

TITLE: 

~ t d I( if,.*, .. · .. ~c6~ NOTARY PuBuc 

Q Cc tf e I J ~~~ ~$} STAlE OF TEXAS D ~ 10 IS '1'; ~",,;;;~~,"'~ MvCoMM. ExP.09-17-2002 

DATE: 



NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System 

H-6 

Installation Procedures 

April 1999 
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Cenifiad by ac Mlnlger , 

(signa ra 

L---------~----
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Submittal Item No. 1-80 
Specification Section 02250 

InstaIlation and Repair Procedure 

Philip Environmental Services Corp. 
210 West Sand Bank Road 

Columbia, IL 62236 

Geosynthetics Contractor 
Environmental Design & Construction, Inc. 

104 Wholesale Avenue 
Huntsville, AL 35811 



· · · We Make A World Of Difference 

LINER INSTALLATION 
AND 

QUALITY CONTROLI 
QUALITY ASSURANCE 

MANUAL 

ENVIRONMENTAL DESIGN & CONSTRUCTION, INC. 

Corporate Office: 104 Wholesale Avenue, Huntsville AL 35811 
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~. ',--EDcr Dnerinstallation and OA/OC MANUAL 
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EDCI Dner instaJJation and OAIOC MANUAL 
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EDCI /Jner installation and OAIOC MANUAL 

INTRODUCTION 

eoci has developed this liner I nstallation and Quality Control/Quality 
Assurance Manual based on its experience in the field. If projects have specifications 
not addressed in this Manual, suc;:h specifications shall become an append~ to this 
ManuaL EDCI warrantees its workmanship and the manufacturers warraiitee the 
materials. 

Although the most commonly used geosynt'1etic used for liners is the geomembrane 
systems, other lining systems are discussed such as geotextiles, geonets and 
geocomposites. 

EDCI's duties as the Installer are: 
... Develop and implement s-~ffing, equipment and operational plans prior" 

,. 

.. 

... 

,. 

.. 

.. 

.. 

... 

.. 

... 

M-, 15. 1885 

; to job S'"l.2rt. 

Determines if surface conditions are satisfactory for deployment 
ac=ording to project specrrications. 

Performs/supervises the deployment, seaming, testing, repair and 
detailing of the geosynthetic components installation. 

Performs/supervises the welding technicians and support help to perform 
the these tasks. 

Performs/supervises repair and maintenance of aU equipment and 
'vehicles used on the jobsite. 

Interfaces with the owneriagent on all matters of scheduling involving the 
scope of the inS'"~Jlation process. 

Develop time and scope estimates for any applicable change orders. 

Supervises the completion of a/l lining installation work including clean 
up of the jobsita 

Perform as the primary on-site interfacer with owner/agent or third party " . 
COA personnel. 

Review safety plans and procedures. 

Review panel layout and numbering systems for panels, seams and test 
samples. 

Review methods of measuring production . 

Review procedures for incremental acceptance . 

Review procedures for initiating and doC'~mentation requirements. 

4 
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1.0 

2.0 

• Visit jobsite for review of surface preparation, physical location of site and 
site access. ' 

DEFINITIONS .-
EDCI has planned a system of routine Ql.JQC inspections to monitorand control 
the quality of a construction project. The system includes inspections, 
verifications, audits and evaluations of materials and workmanship necessary to 
determine and document the quality of the conSLrtlcted project. 

PARTIES INVOLVED _ 
A successful liner in~a.allation depends on the responsible and timely interaction 
of all involved parties and coordination of all installation, inspection, testing and 
documentation. 

Owner 

Designer 

Project Manager 

General Contractor 

UnerSystem 

Uner Manufacturer 

Soil CQA Consultant 

Geosynthetic CQA 
Consultant 

InC:ependent 
La.bcratory 

Owner ot the prooerry and/or facility: responsible tor the tinal 
ac::eptance of tl'Ie work performed. 

Architectural and/or engineering entity resoonsible tor project 
planning, cesign. specifications. and drawings. The Designer may 
also be the ?roject Manager. The Designer is responsible tor the 
selection and soec:tication of geotextiJes.geonets. geogrids and 
geocomposites. 

Authorized represemative of the owner in c:-.arge of project 
schecuiing anc ~crcination of corsuuction ac!ivities. 

Prime Contractor tor the project may delegate specific tasks in a 
comrac:uaJ agreement to one or more subcontractor. The General 
ContractOr is System Installer and/or Earth Wonc Contractor. 

Subcontractor tor the comclete ins".aJlation of the Installer 
synthetic liner system muSt perform according to its contract 
with the Owner or the General C:lntractor. :DCI will follow the· 
manufacturer'S specifications and I'e'"..ommencations tor handling 
the materials. 

Manufacturer ot the ;eomemorane trom raw (resin) material. The 
manufacturer shail =rovice the ins-.aller or project r.-.anager with 
a list of "minimum average roll value" properties tor the type of 
material deliverec. :;1e r.-.anutacrurer shall also provide the 
ins+.ailer or project manager a Quality Assurance document tor 
each load of rr.arerial s~ating t."1at mose specific rolls of 
material meet or exceed the minimum average roO values as 
publist-.ed. The mam.rfac~rer snail identify aJl rolls of 
geotextile with manufacturer name. product identification. lot 
numr;er, roll nurr.oer. reil dimensiOns. 

Party indeoencent of the General ~mrae.or and the Uner 
Ins+.aller in charge ot ... .onitoring. testing. inspecting and' 
documentin~ all earu. worK. Also referred to as a SOil Inspector. 

Party independent of the General Contrac:or and the Uner 
Installer wno monitcl"'S t~. inscec:s and documents me 
installation of all geosyn~e!iC materiais such as geomemoranes. 
geotextiles. geone!S and geogrios. Also referred to as Third 
Party COA or Uner Inspec:or. 

Testing laooratory. C:::A tor the installer or the general 
contra~or for a ~rcjec:. 

May 15. 1995 5 
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3.0 PERSONNEL QUALIFICATIONS . 
The CQA plans should identify the required qualifications of the CQA officer and 
the CQA inspection personnel ant describe their expected duties. J 

. '" 
3.1 CONSTRUCTION OUAUTY ASSURANCE OFFICER 

COA oiiicer is assigned singular responsibility for all asp9(7.5 of the COA 
plan implemerr~tion. The COA officer is responsible to the facility 
Owner/Operator and shouic: function independently of the 
Owner/Operator, Design Engineer and the Construction Contractor. The 
CQA officer's position witniii t.~e project's overall organizational ~cture 
(which includes the raciiity =nGineer, Construction Comractor and 
permitting agencies) shoulc be clearly described within the CQA plan. 

The CQA officer should possess adequate formal academic training in 
engineering, engineering geology or other closely related disciplines. 
He must aiso posses sufficiem practical. technical and adminisuc:.tive 
experience to successfully cver-see and implement COA activities for 
land disposal raciiities. T;,e responsibilities of a CQA officer may require 
his or her fOlliia! reaistratior. as a Professional Enaineer or eauivalent. 
Because a CQA officer mus: communicate at all project personnel levels, 
communication skills of a hieh order are essentia1. The COA officer must 
impress upon all affected personnel the importance and implications of 
all CQA-related matters ant mobilize them to action. 

3.2 COA fNSP~CT10N P::::1S0NN=1 
CQA Inspection personnel snould posses adequate formal training and 
sufficient practical, tecnnica! and execute and document inspection 
activities. Such personnel ;'·H.!S~ demonstrate knowledge of specific field 
practices relating to technic~es used in the construction of waste land 
disposal facilities, and of all c::::ces/regulations concerning material 
and equipment installation, ::bserva!ion and tesi:ing procedures, 
equipment doc:.Jmentation ~·racedures and site safety. 

3.3 CONSULTANiS 
Authorities in Geology, Geo:ec;--::iical Engineering, Civil or 
Environmental Engineering, or other technical disciplines may be called 
in from external orcanizatior:s in t'1e event of unusual site conditions or 
inspe~ion results. -Tne CO"!'. pian should stipulate in detail the 
qualifications of suc:, c::::r:sui~r.:s, in the event that it becomes necessary 
to obtain and use an outside c::::inion as the basis for.a decision 
implicatinc consu-uction cuaiirv assurance. Consultants should not be 
used to coflee: and inter"Pre: cia::. when suitable objec"Jve observations 
and test procedures are readiiy available. 

4.0 MEETINGS 

May 15. 1995 6 

, 
• 



EDCIIlnerInstalJation and OAIOC MANUAL 

A pre-construction meeting shall be held at the work site prior to commencing 
the Hner installation to dtscwss worr< activities, quality control and quality 

. assurance procedure. ' 

A dally meeting shaIl be h~ld at t.,e work site just prior to commencil1£1 the work 
day. The meeting must include the installed the liner inspector and will include 
discussion of both recently completed and imminent activities. 

4.1 PRE-CONSTRUCTlON M=ETINGS 

A meeting should be held after the award of the contract and prior to 
starting the construction of the facility to resolve any uncertainties and 
review construction objectives. The owner, designer, COA personnel, 
general contractor and the subcontraCtors should attend this meeting 
to discuss the following topics: 

-

• The provision of a/l organizations with all relevant COA 
documents and supporting information. 

The familiarization 01 all organizations with the site specific CQA 
plan and its role relative to the design criteria, plans and 
specifications. 

• . What if any, modifications to the CQA plan are necessary to 
ensure the facility will satisfy or exceed the specified 
construction design. 

• The current responsibilities of each organization. 

The chain of command and communication protocols within each 
organization. 

• The merits of established procedures/protocols for observations 
and tests 0ncluding sampling strategies). 

• The merits of established procedures/protocols regarding 
construction deficiencies, repairs and retesting. 

Methods for documenting and reporting inspection data. 

• Security and safety protocols for the work area. 

• The protection of consr;"uction materials from changes in climate 
and vandalism. 

This meeting should conclude with a walk around the site to review 
construction material and inspecting equipment storage locations. A 
designated person should document the meeting and minutes should 
be distributed to all parties. 

7 
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4.2 DAilY PROGRESS MEETlNGS 
A daiiy meeting s:iall be he!c a! tie work site just prior to commencing 
the work day. Tne meeting must include the installer and the liner 
inspector. The purpose of the meeting is to: 

Review the previous days activity. 

Agree on measurements and specific areas of the previous days 
approved work. 

Review the work schedule. 

Review work activity and location for the day. 

Discuss the lnstaflers personnel assignments for. the 
day. 

Discuss possible problem areas and situations. 

-

5.0 MATERIAL LOGISTICS 
5.1 TRANSPORTATION 

Geomembrane rolls or panels are packaged and shipped in a 
manner that will protect them from damage. Transportation is the 
responsibiiity of the manufacturer. 

5.2 DELlVBY 
Off-loading and storage of the geomembrane is the responsibility of 
the General Contractor. The manufacturer is responsible for 
replacing any damaged or unacceptable material at no cost to the 
Owner. No off-Ioadino shall be done unless the liner inscector is 
present. Damage during oIT-loading shall be documented by the 
inspector and General Contractor. All damaged roils must be 
separated from the undamaged rolls until the proper disposition of 
that material has been determined by the Owners representative. 
The Owners representative will be t'1e final authority on 
determination of damage. 

5.3 ON-SITE STORAGE 
Stored geomembrane shall be safely protected against puncture, dirt, 
grease, water, moisture, mUd, mechanical abrasions, excessive heat 
and other potentially damaging conditions. 

Geomembrane rolls shall be stored on a prepared surface (not 
wooden pallets). and shall not be stacked more than two high on soil 
subgrades. Tnis requiremem does not necessarily apply where a 
concrete pad or warehouse is available for storage purposes. 

6.0 EARTHWORK 

May 15. 1995 8 
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The owner or his representative (soil quality assurance contractor) shaJl 
supervise the subgrade-preparation. Prior to liner installation the exposed 
subgrade shall be scored to a depth or at least six (6) inches and compacted to . 
95% of S"l2.ndard proctor (ASTM 0 698), maximum laboratory dry density. Weak 
or compressible areas which cannot be satisfactorily compacted should be 
removed and replaced with property compacted fill. All surfaces to- 69 lined 
shall be smooth, free of all foreign and organic material, sharp objeCi"..s, or debris 
of any kind. These surfaces shall provide a firm, unyielding foundation with no 
sharp changes or abrupt breaks in grade. Standing water or excessive 
moisture shall not be·allowed. Stones or rocks over 318" in diameter are not 
aJlowed in the -top six (6) inches of soil. _ 

6.1 ANCHOR TRENCH . 
The anchor trench shall be excavated to the line, grade, width and depth 
shown on the construction drawings, prior to liner system placement 
Tne soil inspector shall verify mat the anchor trench has been 
const'1Jcted according to consrruction drawings. 

If the anchor trench is located iii a clay' susceptible to desiC"'...ation, no 
more than the amount of trench reouired for the base oeomembrane to 
be anchored in one day shall be excavated to minimize desic::ation of 
the anchor trench soils. 

Slightly rounded comers shall be provided in the trench where the 
geomembrane adjoins the trench so as to avoid sharp bends in the 
geomembrane. 

7. a L.INER DEPLOYMENT 

Liner Installer is responsible for the following: 

. M.y '5. 1995 

No equipment or tools shall damage the geomembrane by handling, 
tr~4'icking, or other means. 

No personnel working on the geomembrane shall smoke, wear 
damaging shoes, or engage in ot'1er activities that could damage the 
geomembrane. 

Tne method used to unroll the panels shall neither score, scratch or 
crimp the geomembrane nor, damage the supporting soil or underlying 
gectextiles. 

The method used to place the panels shall minimize wrinkles (especially 
differential wrinkles between adjacent panels. Wrinkles shall be 
idernified as to proper location and compensation shall be identified on 
the Contractor's and Inspectors drawings. Ballast shall be used to 
prevent the relocation of such compensating wrinkles by wind. 

9 
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• Adequate loading (e.g., sand bags or similar items that will not damage 
the geomembrane) shall be placed to prevent uplift by wind. In cases of 
high wind, continuous loading is recommended along edges of panels to 
minimize risk of wind flow under tJ1e panels. 

~. - ~ 
Direct contact with the geomembrane shall be minimized, i.e., t'1e 
geomembrane in traffic areas shall be protected by geotextiles, extra 
geomembrane or other surL2cle materials. 

7.1 BASIC SEAMING STRATEGI=S 
Seams 'shall be oriented parallel to t'1e line of maximum slope, i.e ... 
oriented down, not across the slope. Seams shall not be located where 
subgrade slopes interact (comers). Where geomembrane must be 
placed in geometrically unusual areas, the number of field seams shall . 
be minimized. 

7.2 SEAM OVERLAP 
Panels of oeomembrane mus: have a finished overlao of a minimum of 
four inches for hot shoe fusion welding and three inches for extrusion 
welding, but in any event. sufficient overiap shaJi be provided to allow 
peel teS""..s to be performed on t,e seam. 

No solvent or adhesive may be used unless the product is approved by 
the Owner's representative. (Samples shall be submitted to the Design 
Engineer for testing and evaluation.) 

The procedure used to temporariiy bond adjacent panels together shall 
not damage the geomembrane; in particular, the temperature of hot air at 
the nozzle of any spot weldi ng apparatus shall be controlled such that 
the geomembrane is not damaged. 

7.3 FlELO SEAM TESTING 
Field teS""..s shall be conducted on geomembrane liner seams to verify that 
seaming conditions are satisfactory. Tsst seams shall be conducted at 
the beainnina of each saaminc ceried, at the insoector's discretion, and 
at least once-every four hours~ r'or eac.., seaming apparatus used t'1at 
day. 

All test seams shall be made at a location by the Inspector in the area of 
the seaming and in contac: five feer long for hot shoe welding and three 
feet long for extrusion welding wim the seam centered lengthwise. 
Specimens one inch wide shall be c:.rt from each opposite end of the test 
seam by the Inspector. Taie Inspec:or shall use a tensiometer to test 
these specimens for shear ar.c ;:eel. If a test seam fails to meet field 
seam specifications, the seaming apparatus and/or seamer shall not be 
accepted and shall not be used for seaming until the deficiencies are 
corrected. 

8.0 WEATHEF1 CONDITIONS 

10 
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Uner deployment will proceed below ambient temperatures of 320 F. 
only after the Inspec;.tor verifies that the material can be seamed in 
accordance with the specifications and with the approval of the Owners . 
representative. Geomembrane will not be placed in the midst of 
precipitation or moisture of any type (e.g., fog, rain, dew) or irme 
presence of excessive winds, as determined by the installation 
supervisor. Observation of temperature, humidity, precipitation and wind 
should be noted to ensure that weat'1er conditions are acceptable prior 
to membrane placement 

9.0 SEAMING EQUIPMENT AND ACCESSORIES _ 
The approved field seaming tools are 'the hot shoe fusion welders and extrusion 
welders. 

10.0 HOT SHOE WELDING 
10.1 HOT SHOE WELDING SYST:M 

u.y,5. 19915 

The hot shoe seaming device is a completely self-contained system. The 
hot shoe sys-~m produces a bonded seam by running a hot metal 
wedge (hot shoe) between the overlapped area of the geomembranes. 
Its role is simiiar to that of the moving portion of a zipper except that it 
fixes two material planes toget'1er by overlapping t'1em not by joining 
them at the edge. Tne hot wedge melts the facing surfaces of the two 
contiguous liners and creates a permanent bond between them using 
precisely controlled heat Tne wedge is blocky at the leading end and 
tapered at the trailing end. The heated geomembrane overlaps come 
together at the tapered end of the hot shoe, under pressure from 
two nip/drive rollers, and are permanently fused together. Hot air tacking 
(as employed in extrusion weld seaming) is not necessary. 

1 1 
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Figure 1 - Hct Shoe We':!de~ -

Fusion Bonded 
Geomembrane 
Uner 

Machine Direction --~>-~ 
e 

Hot Shoe/Wedge 

NipIOrive Roller 

.- '" 

A single hot wedge is shaped like an anvil and is smooth over its entire surface. A dual 
hot wedge has a central, canal-like recession along its length. This type of wedge 
creates a channel in the liner seam between two parallel bonds. Figure 2 illustrates 
both wedge types. 

Knurled rollers are used to apply pressure to the sheets where they have just passed 
over the taper of the hot shoe and been bonded. These should have smooth surfaces 
and beveled edges. 

As the edges of the overlapping liners pass through the welder, they must contact the 
full length and width of the hot wedge, or the facing surfaces will not be equally hot 
Idler rollers or similar pressure devices, which press the liners against both sides of 
the hot wedge, must be adjusted so that material of any thickness strictly conforms to 
the wedge1s taper while passing through the welder. Such adjustments should be 
made while the wedge is cold. 

This proprietary seaming method is designed to: 

1) Monitor operating temperatures via digital readout. 

May 16. 1995 12 
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2) Form uniform bonds by applying unrrorm and consistent pressure to the 
membrane. 

3) Reduce surface tension and remove surface contamination without 
grinding, which improves bond strength. . ~ 

4) Ensure high reliability, which results in consistent seam integrity. 

5) Minimize operator error, as the machine is semi-automatic. 

10.2 LINER PRE?ARATION FOR HOT SHOE WELDING 
Hot shoe welding represents the primary seaming method for geomembrane 
liners. It is assumed the appropriate liner has been delivered to the site, has 
been unrolled and is situated in its approximate plan position where it awaits 
final ins'"&E.l/ation and seaming. No more matenal than can be seamed within the 
current day should be deployed. All deployed material must be ballasted 
immediately to prevent wind uplift. 

May 15. 1991 . 

The two liners· to be joined must be positioned to create an overlap of 3-5 
inches. 

If the overlap is not substantially wide to contain the wedge, "float" the 
liner into better position by lifting it high enough to draw air beneath it, 
guiding it upon this air to an improved position. Avoid dragging the liner, 
particularly across rough soil subgrades. 

If the overlap between the placed liners is excessive, the excess must be 
trimmed away. This should be done by trimming the lower sheet If this is 
not possible and the upper sheet must be trimmed, use a knife with a 
shielded or hook blade. An unshielded, downward-facing blade cutting 
from above can easily scratch t'1e liner in a vuinerable location. 

All cutting and preparation of odd-shaped sections or small fitted pieces 
must be completed at least fifty (50) feet ahead of the seaming operation, 
so that seaming may be conduc:ad with t'1e fewest interruptions. 

Before joining the two contiguous liners, make sure they are not 
excessively scratched, blemished or flawed and are general visually 
acceptable. 

If the Plans require overlaps to be shingled in a partic~lar direction, make 
sure this is being done. 

Excessive undulations (waves) along the seams during the seaming 
operation should be avoided. These occur when the upper and lower 
sheets have unequal slack betvveen them. This condition can lead to the 
undesirable formation of "fish mouths" which must be trimmed, laid flat 
and reseamed wittl a patch. 

13 
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HOPE needs approximately 2% slack to account for expansion and 
contraction caused by we a:,.,er, faciiity, and procedural conditions. This . 
is a design consideration and t'1e Plans and Specifications must be 
project-specific on the amount and orientation of slack. _ ~ 

Sheets which are overlapped and ready for seaming must be clean. If 
dirty, they must be wiped ciean with dry rags. 

o The seam area must be completely free of moisture before the 
overlapping sheets can be properly seamed. Dry rags can be used. to 
wipe any such moisture up ITom the seam surface. If sufficient quantity of 
dry rags is unavailable for this purpose, air blowers can be used. 

Seaming is not to be performed during rain or snow unless measures are 
taken to allow the seam to be made on dry liner materials, e.g., within an 
enclosure or shelter. 

Seaming is not to be performed when the soil surface beneath the liners 
is saturated, bEY"...ause the hot seaming "apparatus will draw moisture into 
the ongoing seam. Seaming activity on frozen soil is unacceptabie for 
the same reason. Puddled wa!er on the soil's surface beneath t1e liner 
is unacceptable. 

Seaming should only be conducted when ambient temperatures 
(measured two feet above the liner) are between 32 -1050 F (0-400 C), 
unless it can be proven via test strips that good seams can" be fabricated 
at such temperatures. The genera! effect of low ambient temperature 
upon the integrrty of liner seams is less imporl2.nt than that of moistJre, 
but it is not to be discounted. Above 1050 F, the liner is extremely hot, 
and working conditions become very dangerous. 

When seaminc in cold weatier. make ema test welds, which can be 
used to suggest adjusunen!S to trie seaming activity (such as equipment 
temperatures and seaming r2.!e). 

10.3 HOT SHOE EOUIPMENT ?:;;=?A.RATlON 

1) A functional. small electric cenerator must be keot in the proximity of 
the seaming area, and must have enough extenSion cord to range the 
length of the seam. It must either be fitted with rubber tires, or be 
placed on a stable and smooth moveable base, such as a scrao of 
liner, so that no damaae will be inflicted UDon the liner or subcrade 
by its movement. The generator's fuel (gasoline or diesel) muSt be 
stored off the liner. 

2) Surtace grinding before application of the hot wedge is neither 
necessary nor allowed. 

14 
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3) The hot wedge, or "anvil", should be inspected to see that it is 
symmetrically-balanced and gradually tapered. A variety of wedge 
types are available. Some have a smooth surface; some are ridged 
where they follow the direction of the seam. The taper of a hot wedge 
varies according.to the type of welding machine it is desi9aed 
for. It is imperative that a. wedge have no sharp edges on- any surface 
that contacts the liner during the welding process. 

Figure 2 - Single and Dual (Split) Hot Wedge Elements -

t 
1.5" 

~ , 
3.12" 

¥ 

T 
1.5" 

~ r 
3.12" 

.1 
l+--'.56~ 

4) The chain drive powering any portion of the welder should be 
synchronized, properly lubricated and physically sound. 

Idler roller heights are adjustable to allow for varying liner thicknesses. Normal 
adjustments are made while the welder is a.! ambient temperature. The procedure for 
most wedge-type welders is as follows: 

1 ) 

2) 

3) 

Take two material samples and insert them above and below the wedge: 
into the nip drive rollers. 

Lock the wedge into its operating position. Tnis is done by shifting the 
wedge forward, into the clutch of the upper and lower nip rollers. 

Adjust t"'e idler rollers until they are snug against the membrane liners, 
which sandwich the wedge. A correctiy adjusted set of idler rollers 
ensures that the membrane liners pass along the surface of the hot 
wedge with optimum contact, before they meet after the wedge taper and 
bond. 

15 
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4) Set the maximum distance that the wedge can move into the nip rollers. 
Unsecured, the wedge might make direct contact with the nip roliers 
when the machine has no liner material running through it and damage 
the machine. 

• J 

5) The wedge and surrounding rollers are now configured for seaming the 
liner. Remember to discharge the hot wedge from its forward position in 
the roller apparatus as the machine reaches t,e end of a seam. This will 
keep the wedge from advancing into the nip roliers and damaging 
them . 

.. ' 
~ ... 

6) Tne forward face of the welding machine should be inspected for sharp 
comers and irregular details which may damage the liner as it advances 
during the process of seaming. 

7) Temperature controllers on the wedge device should be set according to 
liner thickness, ambient temperature, and seaming rate. The "test strip" 
mentioned earlier helps determine these settings. Temperature gauges 
should be checked for accuracy and repeatability. 

10.4 HOT WEDGE SE.A.MING PROCESS 
Tne objective of hot wedge seaming is to heat two facing liner surfaces to their 
melting point before forcing them "together and creating a permanent bond. The 
wedge is situated between the overlap of the two liners and moves along 
somewhat like a zipper. Tne hot wedge reduces the surface tension of the 
viscous polymer sheets and acts as a scraper and mixer, so tliat the nip rollers 
can pressure t,e two liners together. The result is that the !'No facing surfaces 
are bonded into one continuous' molecular structUre. 

All types of thermoplastic liners can be seamed by the hot wedge 
met10d, but temperature settings will vary according to their specific 
polymer components: 

TYPical We-:::!ce TemPerature ~anges for Hot W~oe Seaming of O"'nermopfastic Uner 

UNERTY?: MINIMUM' MAXI MU M2 

°F(OC) 
HDP: 

O~(OC) 

sao (320) 750 (400) 

1 For dry, warm weather seaming conditions 
~ damp. cole weather seaming coneitions 

"..., , S. 1985 

1) Tne hot wedge system should be properly positioned for making the 
desired single or dual (split) seam. 

2) Ambient variables such as temperature, cloud cover, and wind speed 
may make it necessary to vary the temperature or speed of the 
wedge. It may be useful to document wedge temperatures used 
successfully in a variety of ambient conditions, so that the hot wedge 

1-'. 
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can be more ac::urately adjusted if new conditions are met, or if 
personnel changes occur. 

. 3) The drive motor should be off when positioning the welding to seam. 
Place the machi~e where the sheets overlap. Guide the overlapped 
material between the idlers and the wedge, and into the arive/nip 
rollers. When continuing a weld that has been abandoned mid-seam, 
the liners must be spread where the seam leaves off and loaded into 
the respective sides of the machine. Raise the machine a few inches, 
load the bottom sheet first and t,en load the top sheet When the nip 
rollers engage and the wedge is in position, turn on t.,e drive ' .. 
motor. Immediately engage the sheets when mey are between the nip 
rollers to prevent an imminent melt-through. Move the hot wedge into 
position and lock it. 

4) The operator must constantly monitor the temperature controls, as 
well as the completed seam passing out of the machine. Occasionai 
adjustmerns in temperature or speed will be necessary to maintain a 
consistent weld. Visual inspection and constant hand testing by the 
peel method (or other) is also recommended. 

5) On some soils, t'ie device tends to "bulldoze" into the ground as it 
travels, causing soil to enter the weld. A seam with soil trapped in its 
weld is unac::eptable. To keep this from happening, t,e operator 
should lift the front of the machine slightly, if bulldozing occurs or 
seems likely. Altematively, a moveable base for the machine to travel 
on can be used. Scrap strips of geotextile or geomembrane have 
proven to be effective ma!eriais upon which the welder can maintain 
traction. In adverse conditions. it is recommended tha! at least two· 
people work toge!;'ier in making hot wedge seams: one as 
operator and one as helper. 

10.5 A~R HOTWEDG= S;=AMING 
1) A smooth insuiating plate or heat insulating fabric is to be placed 

beneath the hot welding apparar~s aTter usage. 

2) A small amount of "scueez: out" or ''flashinc'' is a reliable indication '. 
that proper seaming temperarures have bee-n achieved. The melted 
polymer will laterally extrude out of the same zone in property welded 
seams, but not to excess. An excessive amount of extruded hot melt 
indicates that excessive heat or pressure, or both, was applied. 
Reduce the temcerarure and/or pressure to correct the situation. 
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Figure 3 - Cross Section of Dual (Split) Hot Wedge Seam 

I-O.5"~1 

Iuooer wn~n-__ ~ ~,-___ ~ueeze-Out - "-

~;;teeze- (::/ \ - f' '-...~ Wne' I 
Squeeze-Out 

I ~O.5'~ I I ~O.5'~ I ... 

3) For liners. of 40 mil thickness and less. a long. low, sinusoidal 
wavelength pattern in the direction of the seam along its top 
surface indicates a proper weld. If the wave peaks are too close 
together. machine speed should be increased until a satisfactory 
pattern shows. Tne absence of this wavelength pattern indicates 
that machine speed should be decreased. No wavy pattern 
will occur on liners thicker than 40 mil due to the inherent stiffness 
of these liners. 

4) Nip/drive railer marks will always show on the surface when using 
knurled rollers. Tney should be noticeable to the eye. but just 
barely to the touch. 

5) Tne hot wedge device has just a few adjustable parts. but it is 
critical that they be checked after a day at seaming. The mac.'1ine 
should also be cleaned. 

10.6 UNUSUAL CONOfT10NS 

It is assumed ambiem air tem perature is between 320 - 10SoF 
(0 - 4QOC). Tnis range represents the lowest and highest temperatures 
at which it is considereC feasible to seam liner. At temperatures below 
freezing, special precautions must be taken. Shielding, preheating, 
increasing exrrudate temoerature, and/or decreasing the rate of 
seaming may be necessary strategies. Thawed subgrade moisture in 
the seam area must nor be tolerated. Frozen irregularities in the 
subgrade larger than one inch are also not tolerable. Temperatures 
outside the given range generally necessitate more frequent stripping 
and more diliaent nondesrructive testino. - -
1) High winds and wind gusts are always a problem for liners. Once 

unrolled, the liner panels must be securely ballasted with 
sandbags. The seaming process, however, will necessitate the 
removaJ of some sandbags. which leaves any windward edge 
vulnerable to uplift. Properly onent the overlap, if possible. 
Additional labor may be needed simply to removet"e sandbags 
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immediately ahead of the seaming operation as it moves along, 
and replace them as the welder passes. Dirt and/or moisture 
left behind during the movement of sandbags must be cleaned 
away. 

2) Patches must be made at locations where destructive-t~st samples 
are removed, or where seams fail nondestructive testing. Such 
patches must extend at least six (6) inches beyond the outer 
perimeter of the area to be repaired. For HOPE liners the only 
method available is the hand-held extrusion weld procedure 
described in Extrusion Weld Seaming. Be extra careful not,to 
apply too much heat to the point where the weld was initiated, 
once the machine travels around the patch and reaches that point 
again. Polymer should not be excessively heated twice. The spare 
extrudate at this point of overlap should not be excessive. . 

3) Details around sumps, pipes and other HDPE finer accessories 
are necessarily made by hand-held extrusion weld procedures. 
These are probably the most skill-intensive seams in a project 
The exrrudate bead shouid be of consistent width and thickness 
around the detail, even though it may encounter uneven material 
edges, comers, and areas of liner overlap. The overlapping point 
where the weld run begins and ends should not be distinguished 
by a large mass ot extrucia!e. 

'1.0 EXTRUSION WELDING 
'1.' EXTRUSION WELDING SYST:M 

An extrusion weld is produced by using a 4 mm or 5 mm diameter 
welding rod manufacrured from the same resin used to produce 
geomembrane. The welding rod is applied as a "welded bead" at the 
edge of two overlapped geomembrane sheets, resulting in a welded 
seam. 

PA TCHING PROCEDURES USING EXTRUSION 
WELDER REQUIRE THA T: 

Surfaces shall be clean and dry. 

Test welds shall be performed prior to field seaming every day. 

The area which is to receive the extrusion bead shall be ground to 
remove surface contamination. 

The welding rod shall be rise ITom dirt, dust, moisture and tangles 
at all times. 

Tne machine shall be purged for approximately thir1Y (30) seconds 
prior to actual ex-uudate welding. 
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• The bottom portion of the welding die shall stay in intimate contact 
with the sfie~t surface and conform to various seam angles and 
configurations. . 

Tne welder die shall be kept "on center" at all times, EE~uring that 
an equal amount of eX!iudate bead is applied to both portions of 
sheet overlap (top and bottom). 

11.2 LINE;:' PRE?ARATION ~OR =)(TI1USION WELD SEAMING 

.:-..-. 

.. .., 15. 1995 

Extrusion weld seaming represents one of the primary ways to seam 
HOPE sheet In fact, around details such as pipes and sumps it is 
always necessary to use a certain amount of extrusion weld seaming. It 
is also assumed that the appropriate liner has been delivered to the . 
site, has been unrolled, and is situated in its approximate plan position, 
where it awaits final inS"&.dJlation and seaming. No more material than 
can be seamed within the current day should be deployed. All 
deployed materia! must be ballasted immediately to prevent wind uplift. 

1) Tne two liners to be joined must be positioned to create an overlap 
of at least three (3) inches. 

2) If the overlap is nor substantially wide, "float" the liner into better 
pOSition by lifting it high enough to draw air beneath it, guiding it 
upon this air to an improved position. Avoid dragging the liner, 
particularly across the soil subgrade. 

3) Check that the two contiguous liners to be joined are not 
excessively scratchec, blemished, or flawed, and are in genera! 
visually acceptable. 

4) If the construction plan iequires overlaps to be shingled in a 
particular direction, make sure this is being done. 

5) A properly planned seam i'. . .ln should terminate at a panel end, at a 
speCific detail, or on a leng, straight run where it can be easily 
resumed. 

6) Excessive undulations (waves) along the seams during the 
seaming operation snouid be avoided. These occur when the 
upper and lower sheets have unequal slack between them. Tnis 
condition can lead to me undesirable formation .of "fishmouths" 
which must be trimmed, laid flat and reseamed with a patch. 

7) HOPE needs approximately 2% slack to account for expar.sion 
and contraction caused by weather, facility, and procedural 
conditions. This is a design consideration and the Plans and 
Specifications mU$ be project-specific on the amount and 
orientation of slack. 
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8) 

9) 

10) 

11) 

Sheets which are overlapped and ready for seaming must be 
clean. If dirty": they must be wiped clean with dry rags. 

The seam area must be completely free of moisture ~re the 
overlapping sheets can be properly seamed. Dry rags can be 
used to wipe any such moisture up from the seam surface. If a 
sufficient quantity of dry rags is unavailable for this purpose, air 
blowers can be used. 

Seaming is not to be peiforrned during rain or snow unless .. 
measures are taken to allow the seam to be made on dry liner 
materials, e.g., within an enclosure or shelter. 

Seaming is not to be perfor.ned when the soil surface beneath the 
liners is saturated, because the hot seaming apparatus will draw 
moisture into the ongoing seam. Seaming activity on frozen soil is 
unacceptable for the same reason. Puddled water on the soil's 
surface beneath the liner is unacceptabie. 

12) When seaming in cold weather, it is advisable to preheat the 
sheets with a hot air blower, to conduct seaming activity within a 
por-..aole tent, to help prevent heat loss; and to make extra test 
welds, which can be used !O suggest adjustments to tneseaming 
activity (such as equipmern temperature and seaming rate.) 

11.3 ·EXTRUSION EQUIPMENT?R=?A.RATlON 
1) A functional, smaJl elec:ric generator must be kept in the proximity 

of the seaming area, and must have enough extension cord to 
ranee the leneth of the seam. It must either be fitted with rubber 
tires, or be placed en a stable and smooth moveable base, such 
as a scrap of liner, so that no carnage will be inflicted upon the 
liner or subgrade by its movement. Tne generators fuel (gasoline 
or diesel) must be stored off the liner. 

2) A hand-held electric ro~ary grinder having a circular disk grinding 
plate approximately 4.0 inches in diameter and adequate #80 grit 
paper must be available. #100 grit paper, which is finer than #80, 
is preferable. Sandpaper coarser than #80, e.g., #60, is not 
acceptable. 

3) A hot air welder capable of .!.80oF (2500 C) mu-?t be available to 
periodically tack weld me liner sheets after they are property 
positioned. Patches aia continuoL:sly tacked. 

4) All extrusion weld seaming devices must be equipped with a 
properly functioning temperature controller which displays the 
extrusion barrel temperature. 
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5) All types of extrusion weld seaming devices have Teflon or metal 
dies, varied in shape and size. through which the extrudate 
passes onto the liner. These dies must be inspected for wear, 
sharp notches and creases, and for their appropriateness to the 
application a~ hand. .. . .... 

6) An adequate supply of dry. clean extrudate welding rods or 
peffets, of the same material constitution as the liner, must be 
avaiiable, and ready to reed through the extruder. 

11.4 EXTRUSION WELD SEAMING PROCESS _ 
') For liners 50 mils and thicker, the upper sheet's leading edge must 

be ground to a 450 beve!. It is imperative that the sheet be lifted up 
a"d away from the lower sheet during the beveling so that no 

2) 

deep gouges are cut in the lower sheet Seveling should 
therefore be done before tack welding. 

A~or ho.\1o.l,O"'g t ....... "--e~ ~"'''''''e. i~ I ..... 'ers ... a"'''' I ... i ... ;Jat a ...... i ... ~ .... ...... &I.w ",,,_'1,,- ., 1 W ,e w~,., , wllO • h .... ...,.. w, ...... Q"w II • ~CI.III--.a ..... rw 

lower sheet 1;,e horizornal surface grinding across the interface of 
)..,.... ....... "' .... ,........,.... ;~ ."" ............... 1"... ....... ~ A II ~ .......... ~ S ... fIIIIIIo ......... -In ...... "" .............. ~ ...... 
... "' .. I ... ,,~~ .... ,''' ... ~"'I""QC.~. 1""\" ..;J,"",~ 110011 '" 10 C6S C:;;'" ~ ... >JO 

seamed must be removed. Sand paper coarser than #80 is 
,------_____ , ___ .... _ ....... _ ;. ___ J ..... ,.. .. .- ... _ .............. -._ ..... ;_ ........ , •• ,....,1 ..... 
... 1 1C.v...C:;;I-'~IC:;; .. o;Io.QU.;IQ I ~ .... "'-1 I 10;C. YO; Y=I-' ~1"'\JYo;~ III LlIC:;; '1'10;1\,0 

area which represent potential stress points or leak channels.· An 
material dust generated by grinding the liner. must be wiped or 
blown away from the s:arnLr"!g zone. 

Figure 4 - Beveling Upper Liner .....,. 
~ 
~ ~'<' 

,I~ 'u-'j'j-n-'='--I -'-:--1 --_----- /~ / ~~.:_ :c:r~_ mli' ~~_~~_~:~~ .so ~~atd: __ ..... ~ 
,...,..._ U II;:I ./ ~ UII::' ::'U11~t..-::: I::' IU~ LUU\,;IIe\,j uy ule YIUI Illy WII ..... 

·0 
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Figure 5 - Grinding Seam- A~ea Prior to Extrusion Welding 
!:.xmJdate W:C:li !~ 5: Covered 

""11( I >-
, r 

112" to 3/~" I i/2" to 3/4" 

Upper Uner 

--< >r >-

3) 

Lower Liner 

3.0" min,-_~>-~ Surfaces to be Prepared by Grinding 

Grinding marks should run perpendicular to the seam. Though 
this process is slower than grinding parallel to the seam, it does 
not create the deep, paralle! grooves that significantly decrease 
the thickness of the parern material that can lead to seam· failure. 
Although film tear bond c~eria are generally satisfied, the integrity 
of the results is questionable since any reduced stress is due to 
inappropriately thin mai:eMaL ?ara/lel grinding marks can also 
initiate stress cracking. The illustrated grinding pattems exceed 
the area where exrrudate should be applied; and should not be 
considered ins'JUctional. 

4) Grind marks should never be deeper than 10% of the sheet 
thickness. Optionally, t~ey should be about 5% of the sheet 
thickness. The oniy pUr;lcse of grindi~g is the removal of oxide 
layers and dirt from t~e liner surfaces, and the roughening of1heir 
interface for the extr..lCate. 

5) If the final extrudate beat widt'1 is 1 i 12 inches, the widttl of the 
grinding trail should nOi: exceed 2 inches. 

6) Seaming must take piace no more than ten (10) minutes after 
grinding so that surface cxide layers do not reappear where the 
extrudate must be placed. 

7) Never leave the hand Maid grinder running wnen it is not in use . .If 
it makes contact wit.., t'1e liner while running it will cause serious 
damage. 

8) A hot air device (often called a "gun") may be used to "tack" the 
two sheets together, ahead of the extrusion welder. The hot air 
gun prepares the seam for ttle extrusion weld by heating the 
ground surface and be c~eating a light bond between the two 
sheets, securinc their oesmon. The hot air cun is not meant to 
create a primary seam. No heat distortion should be evident on 
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the surface of the upper sheet Double sided tape should not be 
used in liell of the hot air gun, as it includes trace levels of 
hydrocarbon solvents that, if released,' may affect environmental 
monitoring. Such tape can also melt into the weld and affect seam 
strength. _ ~ 

Figure 6 - Remedial Seam Wedge Prop 

Upper Liner 

Hot Air Tacking Zone 

1~1.0" ~I 
Temporary Propping Wedge 
1111( I 

9) The extrusion welder's barrel shall be purged of all head
degraded extrudate beiore ~~rting a seam. This must be done 
every time the extruder is restarted after two or more minutes of 
inactivity. The purged exrrudate shall not be discharged OntO the 
surface of previously placed liner, or onto prepared upgrade, 
where it would eventually form a lump under the liner and cause 
stress concentrations and possibly premature failure. 

i 0) Molten, highly viscous extrudate is deposited along the 
overlapped seam. The center of the extrudate pass directfy along 
the edge of the upper liner, at sufficient width to completely cover 
the edge and most of the outlying grind marks, at least to within i 14 
inch of their extremity. 

i i) The extrudate should be approximately twice the spedfied sheet 
tt-tickness, measured from the top of the bot'~m sheet to the top or 
"crown" of the extrudate. Excessive squeeze-out (or "flashing"). is 
acceptable, if it is equal on both sides and will not interfere with 
subsequent vacuum box testing, if, however, the extrudate can be 
pulled by its squeeze-c~ off the seam, the extrudate is 
unacceptable. The presence of squeeze-out may indicate that the 
extrusion die was not riding directly against the liner, that the 
extrudate temperature was improper for adequate flow, or that 
the seaming rate was too slow. 

12) Where possible, inspect the underside of the lower liner for heat 
distortion. This can be dcne at the end of seams, and wherever 
samples are cut out of the seam. A slight amount of thermal 
"puckering" on relatively thin liners (less than 50 mil) is 
ac:::eptable. It indicates that heat penetrated entirely through the 
sheet However, if the underside is .greatly distorted, either 
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lower the temperature or increase the rate of seaming. For liners 
80 mil and" gr~ater. no t'1ermal "puckering" should ever take place. 

, 

13) If the seaming process must be interrupted at mid-seam, the 
extrudate should trail off gradually, not terminate in a la!Qe mass of . 
solidified extrudate. Where such welds are abandoned long 
enough to cool, they must be ground prior to continuing with new 
extrudate over the remainder of the seam. Grind where the 
extrudate trail-off begins. Tnis restart procedure must be followed 
for patches, pipes, fIttings, appurtenances and "T" and "Y" shaped 
seams. _ 

Figure 7 - Extrusion Weld Seam Cross Sections 

Extrudate 

Upper Uner 

Lower Liner 

Upper Liner 
Squeeze-Out 

..A::- . 

Lower Uner 

14) For practical purposes, one might document the variables whose 
combination yielded weI/-seamed liner. These include: the 
temperatures at the extrudating apparatus· melt zone, which 
generally varies from 4350 F (22S0 C) to 5250 F (2750 C); the 
extrudate temperature at the nozzle; the liner surface 
temperature and the ambient temperature. 

11.5 AFTER ;:::XTRUSION WELD SEAMING 

1) A smooth insulating plate or heat insulating fabric is to be placed 
beneath the hot welding apparatus atter usage. The tip die and 
barrel must not be placed on any liner or other geosynthetic 
surface, as it is exrremely hot and can cause s~vere damage. 

2) The extrudate bead should be visually inspected. Look to see that 
its alignment is straight. its height is appropriate, and its surface 
texture is uniform. No bubbles or pock marks should appear in the 
extrudate, which indicate the undesirable presence of air, water 
or debris within the extrudate rod or pelletized polymer. 
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3) Grind marks should not be visible more than '14 inch beyond the 
extrudate.-Tl!ese should be very light and not contain heavy 
gouges. As ~..ated previously, grinding is considered excessive 
when it is deeper than i 0% of the liner thickness. It is 
unacceptable to apply additional extrudate over the 9riginal 
extrusion weld seam in an area of excessive grinding. A cap strip 
shall be placed over me entire portion of the seam where 
excessive grinding is seen. 

, 1.6 UNUSUAL CONDITIONS 
It is·'assumed ambient air temperature is between 32 - 1050 F ' .. 
(0 - 400 C). This range represerns the lowest and highest 
temperatures at which it is considered feasible to taken. Shielding, 
preheating, increasing extrudate temperature, and/or decreasing the 
rate of seaming rate may be necessary strategies. Thawed subgrade 
moisture in the same area shall not be tolerated. rrozen 
irregularities in the subgrade one inch or greater in size shall not be 
tolerated. Temperatures outside the given range generally 
necessitate more frequsm ~eSi: srripping and more ditrgern 
nondestructive testing. 

1) High winds, or gus:s of wind, always pose problems for 
liners. After unrolling t"1e liner, the panels must be securely 
ballasted with sandba9s. The seaming process, however, will 
necessitate the removal of some of the sandbacs, which will 
leave any windward edges vulnerable to wind upiift. Property 
orient the overlap, if pcssibie. Additional labor may be needed 
for the soie purpose of removing the sandbags immediately 
ahead of the seaming operation as it moves along, and 
immediately replacing them as the welder passes. Any dirt and 
moisture left behind d~ring me movement of sandbags must be 
cleaned away. 

2) Patches must be made at locations where destructive test 
samples are removed, or where seams fail nondestructive 
testing. Such patches mUSi: extend at least six (6) inches beyond 
the outer perimeter of t"le area to be repairec. For HOPE liners 
the only method available is the hand-held extrusion weld 
procedure described in Extrusion Weld Seaming. Be extra 
careful not to appiy too much heat to the point where the weld 
begins, having gone completely around the patch to remest it. 
Particular care must be exercised when the end of the extrudate 
meets tile beginning of me circumferential patching run. 
Polymer shouid no! be excessively heated twice. The spare 
extrudate at this pcirn of overlap should not be excessive. 

3) Detai!s around sum~s. pipes and ether HOPS liner 
accessories are necessarily made by hand-held extrusion 
procedures as cescribed fer Exm.!sion Seaming. These are 
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probably the most skill-intensive seams in a project. The 
extrudate should be symmetrical on each of the liners to be 
joined. It is 'difficult to maintain this symmetry around internal and 
external edges. and particularly at comers. The overlapping 
point where the weld run begins and ends should n~t .... be 
distinguished by a large mass of extrudate. 

12.0 SEAM PROPERTIES AND FIELD TEST PROCEDURES 

-12.1 SEAM PROPERTIES 

SEAM PROPEiiY 
Shear Strength 

Peel Strengtn 

Field Seams Should Meet The Following 
Specifications: 

TEST MEiHOD 
ASTMD3083 

(as modified in App.A of NSF 5-!, 

ASTMD4,3 
(as modified in App. A of NSF 5-!j 

- REQUIREMENTS 
>90% of Dner yield strength 

FilmTear Boner 

>7Q01o of Dner yield strength 
Film Tear Bond-

, • Seam specimens are one inch wide. grip separation iate is t'MJ ipm. 

2. Both shear seam strength and pee! tests shall be run on five replicate specimens. A breaJc througn the weld 
or at the weid sheet interface shall be considerec: a Non-rTE (tailure) in bOth seam strength (shear) and peel 
strengtn tests. Four of the five specimens snail pass. 

3. Approved field seaming processes are hot snoe fusion welding and extrusion welding. 

4. WeldIng reds or beads used for extrusion welding shall be HDPE and the physical properties shall be the 
same as those at the resin used in the manutac:ure of trle HOPE geomembrane. 

12.2 MINIMUM SEAM VALUES 

May 15. 1995 

Seam Property (mil thick:1ess) 20 30 40 
Shear Strength (Ibslin) 40 58 81 

ASTM 0 3803(as modifiec in 
Appendix A of NSF 54) 

60 80 100 
121 161 202 

Peel Strength 31 45 63 94 129 157 
ASTM 0 413 (as modified in 
Appendix A of NS F 54) 

All test seams shall break by Film Tear Bond (FTS). Film Tear Bond is 
a condition where one of the welded sheets fails by tearing. but the 
weld between the two sheets remain in tact. In other words, the sheet 
tears before the weld separates fails. 
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12.3 NON-DESTRUCTIVE SEAM TESTING 
Every field searT1 shall be non-destructively tested over its full length. 
All test equipment, including but not fimited to that descnbed below, . 
shaH be furnished by the installer. The vacuum box test apparatus is 
Pictured. .-- .... 

Figure S - Vacuum Box (Transparent) 

-

I 
gauge 

12.4 VACUUM SOX TESTING . 
The complete apparatus for testing single wedge fusion seams and 
extrusion seams shall be comprised of the following components. 

1) A vacuum box assembly consisting of rigid housing transparent 
viewing window, a soft rubber gasket attached to the bottom, port 
hole or valve assembly, and a vacuum gauge. 

2) A steel vacuum tank and pump assembly equipped with a 
pressure controller and pipe connections. 

3) A rubber pressurelvacuum hose with fittings and connections. 

4) A plastic bucket and wide paint brush. 

5) A soapy solution. 

The following procedure shall be followed: 

1 ) Excess sheet overlap shall be trimmed away. 

2) Clean the window, gasket. surfaces and check for leaks. 
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3) Energize the vacuum pump and reduce the tank pressure to 
approximat~ly five psi. 

4) Apply soapy solution to the seam so that an area approximately 
twelve (12) ·.!nches wide and forty-eight inches long i:;~etted. 

5) Place the box over the wetted area and compress. 

6) Close the bleed valve and open the vacuum valve. 

7) .. Ensure that the resulting seal is air-tight 

8} For a period of approximately fifteen (15) seconds, examine the 
geomembrane through the viewing window for the presence of . 
soap bubbles. 

9) If no bubbles appear after frfteen (15) seconds, close the vacuum 
valve and open the bieed valve, move the box over the next 
adjoining area witfi a minimum three inches overlap and repeat 
the process. 

10) All areas where soa;::l bubbles appear shall be marked, repaired 
and then retested. 

The fol/owing procedure shalf apply to locations where seams 
cannot be non-destructively tested, determined by the Inspector. 

1) If the seam is ac::essible to testing equipment prior to final 
installation, the seam shall be non-destructively tested prior to 
final ins-..allation. 

2) If the seam cannot be tested prior to final inS"..aliation, the 
seaming operation shall be observed by the inspector for 
uniformity and completeness. 

12.5 AIR PRESSURE Ti=STING (:=01= DOUBLE SE.A.M ONLY) 
Ine following procedures are applicable to those processes which 
produce a double seam with an enclosed air space. 

Equipment for testing double fusion seams shall be 
comprised of the following. 

1) 

2) 

An air pump equippec with pressure gauge capable of 
generating and sustaining between 25-30 psi mounted on a 
cushion to protect the geomembrane. 

A manometer equipped wit'"! a sharp hollow needle, or other 
approved pressure feed device. 
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The following procedure shall be followed by the installer: 

1) 

2) 

3) 

4) 

5) 

Seal both tinds of a seam to be tested. 

Insert needle or other approved pressure feed device .... into the 
tunnel created by the couble wedge fusion weld. -

Energize the air pump to between 25-30 psi, close its valve and 
sus+..ain this pressure for approximately five minutes. 

If more than four psi is lost, or pressure never stabilizes, locate 
faulty area, repair and retest. 

Remove needle or ot:"er approved pressure feed device and 
seal. 

13.0 DESTRUCTIVE SEAM TESTING 
If destructive testing is required by the specifications, the ins"" •. aHer will provide 
the liner inspector with a minimum of one destructive test sample per 500 feet of 
seam length from a location specified by the inspector. The installer shall not be 
informed in advance of the ·sample location. Figure 8 classifies destructive 
break types for thermal welded seams; Figure 9 classifies destructive break 
types for weld extrusion welded seams. Tnese chartS are located at the 
end at this section. 

13.1 SAMPLING PROCEDURE 
In order to obtain test results prior to completion of liner installation, 
samples shaU be cut by the installer as the seaming progresses. 
Sampling times and locations shall be determined by the liner 
inspector. The inspector must witness the collection of all field test 
samples and the installer shall mark all samples with their location, roll, 
and seam number. The installer shaU also record in writing the 
date, time, location, roll, seam number, ambient temperatures, and pass 
or fail s""..atus. A copy of this information must be attached to each 
sample portion. All holes in geomembrane created by collecting seam 
samples shall be immediately repaired. All patches shall be vacuum 
tested. 

13.2 SIZE AND DISPOSITION OF SAMPLES 
The samples shall be twelve (12) inches wide by twenty-four (24) 
inches lona with the Seam centered lenathwise. The samele shall be 
cut into two pieces of equal lengtrl. One shall be given to the inspector, 
the other to the owners representative. If the in~aller desires a sample, 
the sample length shall be incieased to thirty-Six (36) inches. 

13.3 FIELD LABORATORYT"=STlNG 
The liner inspector shall cut the seam sample into ten one inch wide 
specimens. These shall be !ested by the inspector. A grip separation 
rate of two imp shall be used. Five shall be tested fer seam strength and 
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five for peel Strength. Four of each five specimens must pass the test A 
specimen which" f~ils through the weld or by adhesion at the weld sheet 
interface in a Non-FT3 break shall be considered a failure. 

13.4 INDEPENDENT LABORATORY TESTING ~ 
The liner inspector will pack and ship to a laboratory at leaSt two seam 
samples received from the installer. The lab will determine the shear 
and peel strengths of the samples using the same test methods and 
procedures followed in Fieid Laborc:nory Testing. Again, four or five 
specimens per sample must pass . . -

13.5 PROCEDURES FOR DEST?UCT1V= TEST FAILURE 
The following procedures shall apply wnenever a sample fails the field 
destructive test: 

1) 

2) 

3) 

4) 

The installer shall reconstruct the seam between the failed 
location and any passed location. 

Tne installer can re~: ace the welding path to an intermediate 
location (at least ten (10) feet from the failed location) at1he liner 
inspector's discretion, and take a small sample for an additional 
field test If this sample passes, the seam shall be reconstructed 
between that location and the original faiied location. If the 
sample fails, the process is repeated from a farther intermediate 
location. 

Over the leneth of a seam faiiure, the installer shall either cut out 
the old seam~ reposition me panel and reseam, or add a cap 
strip, as required by the liner inspector. 

At the liner inspector's recuest, additional destructive field testes) 
shall be taken within t~e reseamed area aTter reseaming or 
placement of t'1e cap suip. The reseamed sample shall be found 
ac=eptable if test resuits are approved by the inspector. If test 
results are nO! accepTable, this process shall be repeated 
until the reseamed lengrh is judged satisfactory by the inspector. 

In the event that a sample fails a laboratory destructive test. the above 
procedures shall be followed, considering laboratory tests exclusively. 

, 4.0 DEFECTS AND REPAIRS 
All seams and non-seam areas of the geomembrane shall be examined by the 
liner inspector for defects. holes, blisters. undispersed raw materials, and 
contamination by foreign matter. Because geomembrane is uniformly smooth, 
defects are easily detectable in normal dayiight Consequently, the surface of 
the geomembrane shall be ciean during c:iticaJ inspections. 

14.1 EVALUATION 
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14.2 

Each SUSpect seam and non-seam location shall be non-destructively 
tested as appropriate in the presence of the liner inspector. Each 
location that fails the nondestructive testing shall be marked by the 
inspector. and repaired accordingly. 

RE?AIR PROCEDURES 
1) Defective seams shall be restartedireseamed as described in 

these specifications. 

2) Small holes shall be repaired by extrusion cap ·welding. If the 
.. hole is larger than 1/4 inch. it shall be patched with a piece of 

material extending six inches out from the seam. 

3) Tears shall be repaired by patching. The sharp end of a tear on.a 
slope. or in an area of particulai stress. must be rounded prior to 
patching. 

4) Blisters. large holes. undispersed raw materials. and 
contamination by foreign matter shall be repaired by patches. 

5) HOPE surfaces to be patched shall be abraded and cleaned no 
more than fifteen (15) minutes prior to the repair. No more than 
10% of the thickness shall be iemoved. 

6) Patches shall be round or oval in shape. made of the same 
geomembrane. and extend a minimum of six inches beyond the 
edge of detects. All patches shall be of the same compound and 
thickness as the geomembrane specified. All patches shall have 
their top edge beveled with an angle grinder prior to placement 
on the geomembrane. Patches shall be applied using approved 
methocs only. 

14.3 RESTARTIR=SEAMING PROC~DUR=S 
The welding process shall reS!2.rt by grinding the existing seam and 
rewelding a new seam. Welding shall commence where the grinding 
started and must overlap the previous seam by at least two inches. 
Reseaming over an existing seam without regrinding shall not be 
permitted. 

14.4 VERIF1CATIONOFRE?AfRS 
Each repair shaJi be non-desrructively tested. except when the 
inspector requires a destructive seam sample obtained from a repaired 
seam. A repair which passes the non-jestructive test shall be 
considered adequate. Failed tests prompt the repetition and retesting of 
the repair until passing test results are achieved. 
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14.5 

RECORDING OF RESULTS: Daily documentation shall identify all 
seams that initially failed the test and include evidence that these 
seams were repaired and successfully retested. 

COVER SOIL REPLACEMENT I . '" Unless otherwise specified in writing by the installer, the general 
contractor shall place the upper bedding layer, often referred to as a 
"protective cover", over the liner system on a daily basis as soon as any 
lined area of the facility has been completed and accepted by the 
owner. Extreme care shall be taken by the earthwork contractor not 
to damage the liner system during the cover soil placement A ' ... 
minimum of twelve (12) inches of cover soil is needed prior to placing 
any earth-moving machinery over the liner system. The soil and rock 
particles wittlin the lower six inches of the cover material shall be of 
such size and shape as to be harmless to the liner system. The upper 
particles' size limit is usually 3/8 inch. Angular or sharp rock 
fragments are not allowed. Tne general contractor may conduct a test 
on the job site simulating field subgrade, liner system and cover soIT 
placement using ttle proposed method of cover soil placement to verify 
the integrity of the liner. 

Cover soil shall be placed on side slopes from the bot"LOm to the top of 
the slope. During the cover soil placement, the driver shall not make 
sharp tums, or sudden s-~r:s and stops. The machinery speed shall be 
slow, usually not to exceed five mph. Frozen soils are not to be used as 
cover material unless screened prior to placement. 

14.6 ANCHORS AND PIPf= PENETRA TlONS 
When a landfill or impoundment unit calls for penetrations in the flexible 
membrane liner, CQA personnel must insure that the seals around the 
penetrations have integrity and are compatible with the particular waste 
that will be impounded. Penetrations and seals should be isolated from 
the seasonal effec'"..s of liner expansion and co nrracti on. Such 
penetrations should allow for reasonable access by exrrusion welding 
equipment. 
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Figure 9 - Locus of BreaJc-·Codes and Break Descriptions for Dual 
Thermal-Weld Seams Tested in Shear and Peel Modes 
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·Aftar Dr. Henry Haxo. Matrec:::Jn Inc.. Alameda CA. 
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Figure 10 • Locus of Break Codes 
Wedge Weld "Seams· 

and Break Descriptions for Hot Tacked 
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10 FTS Break at the edge of the hot tack for specimens which could 
not be delaminated in the hot tack. (Shear only.) 

·After Dr. Henry Haxo, Matrecan Inc., Alameda CA. 

15.0 BACKFILLING OF ANCHOR TRENCH 
Unless otherwise specified in writing by the installer, the anchor trench shaJl be 
backfilled and compacted by the general contractor as approved by the soil 
inspector. Trench backfill material shall be placed in 8 inch thick loose lifts and 
compacted by rolling with a light rubber-tired wheel or other light compaction 
equipment. _ 

16.0 GEOMEMBRANE ACCEPTANCE 
The installer shall retain all ownership and responsibility for the geomembrane. 
until acceptance and payment by the owner. 

The geomembrane liner shall be accepted by-the owner when all of the 
following conditions are met: 

1) InS"'-allation is finished. 

2) Verification of the adequacy of all field seams and repairs, including 
associated testing, is complete. 

3) Certification. incJuding "as built" drawing(s), is provided by the installer to the 
owners representative. 

17.0 STORAGE OF RECORDS 
Tne manufacturer stores records of the COA reports for the life of the project. All 
projects are recorded by project number in a computer file which allows us to 
trace and retrieve the product certtficates issued at the time of shipping. 
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ommvrAL J1ESIGN & CONSTRUcTION, INC. 
104 Wholesale Ave_Rue. Huntsville. AL 35811 • Tel: (205) 551-0372 • Fax: (205) 551-0347 

CERTIFICATE OF ACCEPTANCE 
PROJECTNAME _____________________________ DA~ ____________ _ 

EDeI JOB NO.: ____ PROJECf LOCA nON: ___ --.;... ______ _ 

Details of Wor!< Completed and Measured ... 

I. the undersigned, duly authorlzed representative of de> 
hereby take over and accept the wort< described above from the date hereof, sublect to the. 
exceptions detailed below, and confirm that the work has been completed in accordance 
with the specifications and the terms and conditions of the contract. There is no apparent· 
damage to the plastic lining, nor is there any interference within or without the surrounding 
works. 

I have evaluated and measured the wort< tcgether with the EDCI representative, and agree 
mat the measurements shown above are true and correct. and that the installation has met 
our approval. . 

Exceptions: ____________________________________________________________________ ___ 

General Contractor/Owner Date: -----
Name Signature 

Environmental Design & Construction, Inc. Date: ____ _ 

Name ------------ Signature 



ONHlliVfAL DESIGN & CONSTRUCTION, INC. 
104 Wholesale ~venue, Huntsville, AL ~SS'1 • Tel: (205) 551-0372 • Fax: (205) 551-0347 

Project. Name ... 

,Project No. 

Location 

Instiller 

CERTIFICATE OF ACCEPTANCE 
OF SOIL SUBGRADE 

.Area to be Accepted _________________ _ 

I, the undersigned, duly authorized. representative of the installer, do 
hereby accept the soil subgrade surface conditions for installation of 
geo~ynthetic products. IDeI does not accept responsibility for 
compaction and earthwork in accordance with the contract 
documents, nor to maintain the condition of the surface. Structural 
integrity of the subgrade and maintenance of these conditions are 
the responsibility of the Owner or Earthwork Contractor. 

Signature Title Date 
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DAILY FIELD REPORT - CONSTRUCTION MANAGEMENT 
JOBNAME: __________________________ DA~ __________ _____ 

PROJECf"#: ___________________ _____ 

PROJEcr LOCATION: ______________ WEATHER: ___________ _____ 

OBSERVATIONS: 

CONTRACTOR CO~~ENTS ________________________________________ __ 
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ENVIHONMENTAL lJl~SIGN & CONSTRUCTION, INC. 
HH WIIOLESAL.E AVENUE. HUNTSVILLE, ALABAMA 35011 

205-551-0372 

Jon NAME __________________________ _ PROJECT II 

LOCATION ________________________ _ WEATHER ---------- , ----------

QA/QC DATE 

:.: 

GEOMEMBRANE SEAMING AND TEST RECORD 
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JOB NAME OWNffi ____________ __ 

LOCATION 
: .. CONTRACTOR ____ ~-.. _ 
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PROJECT NAME;. _______ _ 

PROJECT#: 
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.. . "\ 
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~ 

l-ocation 

I 

Weldin!) Machine 
T ec/illiciall IYI~a &~ 

-----~~-

Machine Peel 
, Temp/Speed -Eel 

--
--
-

--

--
--
--

--
----

Ambient Temp. __ a:m. 

__ p.m. 

Peel Peel Peel Peel Pass/ 
_EeL -EeL _eel -EEL Fail 

--------
--------

--
-- , 

--------

-' ------
------
--------

----

------
--

- --

- -- -
--------

, , 

. PAGE: ____ OF __ 

. MIN. PEEL: __ ppJ 
'; 

MIN. SHEAR: _ ppl 

SHEET TIIICKNESS: __ ppl 

Shear Shear Shc~r Shea,r 15hear Pas~ 

eel IlPJ eel' ~ I!QI Fal 

--
---- -

. . 
-

• 
~ 

,~ 

- i--

--
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TESTING \'N AND LOG 
CONTRA(; 1 NO.ffITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

Activity Frequency 
Site Preparation I Throughout tesK 

Backfill 1 
Compaction of 

excavated areas 

Every 500sf of 
material placed 

Governing 
Standard 

E1i7r380=l7-l, 
Section 21.1 and 
25 (Safety and 

Health 
Requirements 

Manual, USACE 
10/92) 

ASTM Standards 

-CI1-a'racterfzation Per SWMU 40ClR, part 261 
for off-site specific Work Plan TCLP (volatiles, 
desposal sections I and metals) and 

40 CFR Part 
264.341 (paint 

filter test) 

(Additional tests 
may be required, 
refer to individual 

SWMUs) 

Performed or Sample of Test 
Sampled by Number/Date 

------MK-·.-·~ -

SUB 07 -09/19/97 

08-09119/97 

18-09/26/97 

19-09/26/97 

20-09/26/97 

LAB N1A 

Acceptance 
Criteria 

• __ n. NIA 

Density per site 
specific 

requirements or 
design dpecs and 

drawings 

I (95% compaction 
, @ +or - 3% opt 

moisture) 

Results and/or 
Remarks 
'-NTA-~ 

102.3%@+0.5 
pass 

101.7%@+1.1 
pass 

102.5%@+0.6 
pass 

98.5%@+1.0 
pass 

97.5%@+2.4 
pass 

Comments 
'lRefefto WeirK Nan 

I 

j
Document on Field 

Inspection 

I
! Checklist (FIC) 

So-01 Refer to 
I 
i Work Plan, for 
iother requirements 

I 

Less than TCLP NIA : Refer to SWMU 
criterion. Paint No off site disposall specific section of 

filter test results as (only construstion I Work Plan 
specified in 40 of office debrie 

CFR Part 264.314. disposed of off 
site) 





TESTING \N AND LOG 
CONTRAL.I. NO.ffITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

Governing Performed or 
Activity Frequency Standard Sampled by 

-GOn5fr1.icf~-~~ -"o-r'le Per SWMU-
-~.-_==--=-=---,...-,...,..--o-~~,"" .. --0 

---~~-~SlJB---~---- --

Decontamination 
Pad 

-Photographs Daily MK 
I 

Environmental One Per SWMU MK 
Report 

--site Restoration -- -TnrciiTghoUt- 1-- - -MR 
Activity 

Sample of Test 
Number/Date 

NTA --

N/A 

N/A 

--- -1'111\-- - ---

Acceptance Results and/or 
Criteria Remarks Comments 

~~~-~~~-

Temp~Decon Paa 
-- ~ --.,. --_ =-"=--= -~-=-=-:o- --.""" 

constructed for 
econtamination Of 

equipment and 
tools using plastic 
sheeting, material, 
disposed of under 

I cap 

N/A Ptiotograpns takenl 
through i 

I 

construction I 
activities 

I 

! 

N/A N/A 

E"nsure that topsoil Daily visual Refer to WorkPlari 
and vegetative inspection of work 

cover are placed process 
per Work Plan and 

technical 
specifications 

--.-~-.- ----"-------.-~-~------.-- ------ - - - .. _-- _._-





TESTING <\N AND LOG 
CONTRAL.II. NO.ffITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

Governing pertormea or 
Activity Frequency Standard Sampled by 

-Cap foundation :MolSfure ana -- ~aterlal SOS----
material density tests: per specifications per 

specifications and lifts per SOOOsf of specs and 
placement material placed drawings 

Installation per 
speds and 
drawings 

sample otl est 
Number/Date 
01-09718797 
02-09/18/97 
03-09/18/97 
04-09/18/97 
OS-09/19/97 

OSrt-09/19/97 
06-09/19/97 

06rt-09/19/97 
01 rt-09/19/97 
OSrt-09/24/97 
09-09-24/97 
10-09/24/97 
11-09/24/97 

03rt-09/24/97 
04rt-09/24/97 
12-09/24/97 
13-09/24/97 
14-09/24/97 
15-09/2S/97 
16-09/2S/97 

11 rt-09/26/97 
10rt-09/26/97 
09rt-09/26/97 
21-09/26/97 
22-09/26/97 
13rt-09/26/97 
23-09/26/97 
24-09/27/97 
2S-09/27/97 
26-09/27/97 
27 -09/27 /97 
28-09/27/97 
29-09/29/97 
30-09/29/97 

Accep{ance Kesults ana/or 
Criteria Remarks Comments 

- Per design 1007%@+1 .7 pass RererlOWorK 
drawing and 99.6%@+2.3 pass Plan, 

technical 92.3%@+3.8 fail Document of 
specifications 94.4%@+3.1 fail FIC CAP-01 

9S.0%@-S.3 fail 
97.6%@-2.9 pass 

9S% compaction 96.S%@+1.9 pass documented 
@ + to - 3% opt. 97.4%@+0.8 pass on 

moisture 102.0%@+2.2 pass Subcontractor 
99.4%@+2.4 pass Field Testing 

92.7%@-4.7 fail I reports 
97.7%@+3.4 fail i 

96.0%@+2.3 pass I 
I 94.8%@+2.5 pass I 

102.6%@+2.0 pass· 
97.3%@+3.0 pass 
86.2%@+4.6 fail 

94.7%@-1.2 pass 
96.4%@-2.2 pass 
97.8%@-2.1 pass 
96.3%@-3.0 pass 
98.4%@-0.6 pass i 
96.9%@+2.8 pass 
95.8%@+1.8 pass 
100. 7%@+1.4 pass 
101.5%@+0.1 pass 
98.4%@+1.8 pass 
96.3%@+1.0 pass 
97.0%@+0.2 pass 
96.9%@-0.3 pass 
100.0%@-O.8 pass 
96.6%@-0.9 pass 
97.4%@-0.9 pass 
97.3%@-2.2 pass 

i 





TESTING \'N AND LOG 
CONTRAC.I. NO.rfITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

Governing penormed or 
Activity Frequency Standard Sampled by 

Cap foundation :Molsture and 
--

l%3"ferral 
._- -

WB 
material density tests: per specifications per 

specifications and lifts per 5000sf of specs and 
placement material placed drawings 

Installation per 
speds and 
drawings 

I 

sample Ofl est 
Number/Date 
31-09729/9r 

31 rt-09/29/97 
32-09/29/97 

32rt-09/29/97 
33-09/29/97 
34-09/30/97 
35-09/30/97 

34rt-09/30/97 
36-09/30/97 

36rt-09/30/97 
37-09/30/97 
38-09/30/97 
39-09/30/97 
40-09/30/97 

I 
41-09/30/97 
42-09/30/97 

I 43-09/30/97 
44-10/01/97 
45-10/01/97 
46-10/01/97 
47-10/01/97 
48-10/01/97 
49-10/01/97 
50-10/03/97 
51-10/03/97 
52-10/03/97 

52rt-10/03/97 
53-10103/97 
54-10107/97 
55-10/07/97 
56-10/07/97 

54rt-10/07/97 
55rt-10107/97 
01-07/07198 
02-07/07/98 
03-07/07/98 

Accepfance Results and/or 
Criteria Remarks Comments 

-- . 

Per design -92:4%@~ 1.-Sfail· ReferlO Work 
drawing and 95.3%@-0.2 pass Plan, 

technical 91.0%@+OA fail Document of 
specifications 97.9%@-1.2 pass FIC CAP-01 

96.8%@-2.9 pass 
89.6%@-1.6 fail 

95% compaction 94.9%@-0.3 pass documented 
@ + to - 3% opt. 97A%@+0.3 pass on 

moisture 94.1%@-1.1 fail Subcontractor 
94.7%@-0.5 pass Field Testing 
95.6%@-1.7 pass reports 
101.0%@-0.5 pass 
95.6%@+0.5 pass 
94.7%@+1.6 pass 
98.9%@-1.8 pass 
1 00.2%@-1.0 pass 

I 
101A%@+0.3 pass I 

100.3%@-0.2 pass 

I 102.3%@+0.3 pass 

I 95.6%@+2.6 pass 
96.5%@+OA pass 
98.9%@+1.7 pass 
99.7%@-0.2 pass 
98.3%@+0.6 pass 
99.3%@-1.0 pass 
91.5%@-0.8 fail 

95.0%@+0.3 pass 
96.5%@-0.9 pass 
90.1%@-1.6 fail 
95.2%@-5.7 fail 

I 97.1%@-2.6 pass 
95.1 %@-2.6 pass 
99A%@-2.1 pass 
102.2%@-3.0 pass 
100.6%@-2.5 pass 
100.2%@-3.0 pass 





TESTING \N AND LOG 
CONTRACT NO.ffITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

UO'vCOllling rCOilUllllCOU or 
Activity Frequency Standard Sampled by 

-- SyriUielic Gray - - -- -As per- - Requirements for -~. MK -

Liner requirements Hazardous Waste 
Landfill Design, 

Construction, and 
Closure. 

Installation of 
f----

AS per 
----- ---COnstruction - -- - --SUS--- --

geomembrane requirements Quality 
Management for 

RA and RD Waste 
Containment 

Systems 
EPN540/R-92/07 

3) 

.,ample OT I e51 I ........ ~.drrce- ~e5u1l5 am:uor 
Number/Date. Criteria Remarks Comments 

--~ --~~---.. -. ~.--~ h.:--.. ----~---fiJ7A ---- Per specification - -Daily visual -- Document on FIG 
inspection of all CAP-01 

seams 
Documented on Document on 
Daily Inspection Daily Inspection 

Reports Report 
----Trial welds Per specHicaUons -Alr trial \,Nerds Documenf on FTC 

07/14/98 passing CAP-01 
o 1-313-pre-weld peel 70 psi Documented on 
02-315-pre-weld shear 120 psi Trail Weld Test Documented on 
03-313-end-day Log Daily Inspect 
04-315-end-day Report 

07/17198 
05-313-pre-weld 

I 06-315-preweld 
07 -315-mid-day 
08-313-mid-day 
09-313-end-day 
10-315-end-day 

I 

07/18/98 
I 11-313-pre-weld 

12-315-pre-weld 
13-313-mid-day 
14-315 end-day 
15-313-end-day 

07/19/98 
16-315-pre-weld 
17 -313-pre-weld 
18-315-end-day 
19-313-end-day 

07/20/98 
20-315-pre-weld 
21-313-pre-weld 
22-313-end-day 
23-315-end-day 

I 





TESTING <\'N AND LOG 
CONTRAL 1. NO.rfITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

uu"ernmg rei IVIIII""U VI 

Activity Frequency Standard Sampled by 
- mstallation of 

--
l\S per Construction 

_._"- .. -SUS-_·_-

geomembrane requirements Quality 
Management for 

RA and RD Waste 
Containment 

Systems 
EP A/540/R-92/07 

3) 

I 

I 

~all'''''''' VI '''''~L 

Number/Date 
I rial welos 
07/21/98 

24-316-pre-weld 
25-286-pre-weld 
26-316-end-day 
27 -286-end-day 

07/22/98 
28-313-pre-weld 
29-313-end-day 
30-286-pre-weld 
31-286-end-day 

07/23/98 
32-313-pre-weld 
33-313-end-day 
34-286-pre-weld 
35-286-end-day 

Air testing seams 
07/14/98 

112 
1/3 
1/4 
3/4 
3/5 
4/5 

07/17/78 
516 
5/7 
6/7 
6/8 
7/8 
8/9 
9/10 

,... .... ""tJ1ilII ce allU/UI 

Criteria Remarks Comments 
Per speCifications Alflrial welds Document on Fie 

passing CAP-01 
Trial Welds Documented on 
peel 70 psi Trail Weld Test Documented on 

shear 120 psi Log Daily Inspect 
Report 

I 

Air testing 
seams to be 

pressurized to All air tested 
between 30 and seaming passing 
35psi held for 5 Documented on 

minutes with less Geomembrane 
then a 3 psi seamaing and 
change in Test record 
pressure 





TESTING \'N AND LOG 
CONTRAL.I. NO.ffITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

Governing 
Frequency Standard 

perT- Construcbon-
requirements Quality 

anagement for R 
and RD Waste 
Containment 

Systems 
EP Al540?R-92?07 

3) 

Performed or 
Sampled by 

SOB -

Acceptance Results and/or Sample of Test 
Number/Date Criteria Remarks Comments 

A-"'ii"-~-tesrr=s=nl=ng=Of"'s=e=a=m=s~C=e=r s-p~e~c"""ifilr="ca"""ifi'<=16~n~s r --- -~- r 0 - -
07/18/98 

10/11 Air testing All air tested Document on FIC 
11/12 seams to be seaming passing II CAP-01 
12/13 pressurized to I Documented on 
12/14 between 30 and Geomembrane I 
13/14 35psi held for 5 seamaing and Test I 
14/15 minutes with less record i 
15/16 then a 3 psi change i 
16/17 in pressure . 

07/19/98 
17/18 
17/22 
18/19 
18/22 
19/20 
19/22 
20/21 

07/20/98 
21/23 
21/24 
23/24 
23/25 
24/25 
25/26 

07/22/98 
26/27 

07/23/98 
27/28 
28/29 
29/30 

Documented on 
Daily Inspect 

Report 





TESTING \N AND LOG 
CONTRAL. NO.ffITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

Governing Performed or 
Activity Frequency Standard Sampled by 

Installation ot A~ per L,;onstructlon SOB 
geomembrane requirements Quality 

anagement for RA 
and RD Waste 
Containment 

Systems 
EPAl540JR-92/.b7 

3) 

Sample of Test 
Number/Date 

lAir testing of seams 
07/18/98 

10/11 
11/12 
12/13 
12/14 
13/14 
14/15 
15/16 
16/17 

07/19/98 
17/18 
17122 
18/19 
18/22 
19/20 
19/22 
20/21 

07/20/98 
21/23 
21/24 
23/24 
23/25 
24/25 
25/26 

07/22/98 
26/27 

07/23/98 
27/28 
28/29 
29/30 

Acceptance Results and/or 
Criteria Remarks Comments 

Per specifications 

Air testing All air tested Document on FIC 
seams to be seaming passing CAP-01 

pressurized to Documented on 
between 30 and Geomembrane Documented on 
35psi held for 5 seamaing and Test Daily Inspect 
minutes with less record Report 

then a 3 psi change 
in pressure 





TESTING \N AND LOG 
CONTRA(; 1 No.rnTLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

Governing Performed or Sample of Test 
Activity t Frequency Standard Sampled by Number/Date 

~rilstallabon oT - - AS per Cons ruc ion - - SU B -- -Destructive -fesl n 

geomembrane requirements Quality ds-1 07/14/98 

Installation of Thickness 
drainage layer and verifications one 
biotic barrier layer per SOOOsf placed 

Management for ds-207/17/98 
RA and RD Waste ds-307/17/98 

Containment ds-4 07/18/98 
Systems ds-S 07/18/98 

EPNS40/R-92/073 ds-607/19/98 
) ds-707/19/98 

Technical 
Specifications 

SUB/MK 

ds-08 07/20/98 
ds-09 07/23/98 

Sand drainage 
layer 

10 random 
samples locations 

& 
As-Built Survey 

07128/98 

Biotic Barrier Layer 
16 random sample 

location & 
As-Built Survey 

08/03/98 

Acceptance I Results and/or 
Criteria ~ Remarks Comments 

Per Specifications _~"O~ __ ~_~o=_~_~~ __ =~_~~ __ ~~~_ 

Field Sample 
Destructive test 

peel 70 psi 
shear 120 psi 

Per Specifications 
Nonminal 6 inches 

Both Field and Lab. 
Destructive test 

Passed 

Sand Drainage 
Layer 

1-S.8"-pass 
2-6.0"-pass 

Documented on 
FIC CAP-01 

Documented on 
Daily Inspection 

Report 

Samples archived 
for all Trial welds 
and Destructive 

seam test 

Documented on 
FIC CAP-01 

3-6.2"-pass Documented on 
4-8.0"-pass Daily Inspection 
S-S.O"-pass Report 
6-6_2"-pass 
7-6.7"-pass 
8-6.2"-pass 
9-6.7"-pass 
1 0-6.0"-pass 

Survey +1- 0.1' 





TESTING AN AND LOG 
CONTRAL. NO.ffITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

uovernmg ... enormea or 
Activity Frequency Standard Sampled by 

Installation of Thickness Technical SUB/Ml{ -
drainage layer and verifications one Specifications 
biotic barrier layer per SOOOsf placed 

I 

~ample OJ I eSt Acceptance 
Number/Date Criteria 
Sand dramage Per Specifications 

layer Nonminal6 inches 
10 random samples 

locations 
& 

As-Built Survey 
07/28/98 

Biotic Barrier Layer 
16 random sample 
location & As-Built 

Survey 
08/03/98 

Results ana/or 
Remarks Comments 

BlotlCBarner Layer 
--

1-4" -fail 

I 

Documented on 
1 rt-S.S"-pass FIC CAP-01 

2-8" -fail 
2rt-7.0"-pass Documented on 

3-4" fail Daily Inspection 
3rt-S.S"-pass Report 

4-9" fail 
4rt-7.0"-pass 
S-10.S"-fail 

Srt-7.0"-pass 
6-6.S-pass 
7-10.S-fail 

7rt-7.2S-pass I 

8-7.0"-pass 
i 

9-6.S"-pass 
! 
, 

10-6.7S"-pass I 
11-7.0"-pass 
12-8. S"-fail 

, 

i 

12rt-7.0"-pass 
13-7.0"-pass 1 

! 14-8.S"-fail 
1 

I 
14rt-7.0"-pass 

i 

1S-4.0"-fail 
1Srt-S.S"-pass 

16-9.0"-fail 
16rt-6.S"-pass 

survey +/- 0.1' 

I 

J 





TESTING AN AND LOG 
CONTRAL ... NO.rfITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

Governing Performed or 
Activity Frequency Standard Sampled by 

I estlng or ThIcKness As per desIgn SOO-
perimeter drain verification per lift drawings and 

backfill every 5000sf of specification or 
material placed ASTM Standards 

-Plia-cemenfof Manufacturers MK 
geotextile filter recommendations 

fabric 

Sample of Test Acceptance Results and/or 
Number/Date Criteria Remarks Comments 

N/A LJeslgn drawIngs N/A Penmeter drarn 
nonexisting 

Drainage collection 
system installed in 
drainage/anchor 

trench depth min.1' 

N/A Per specifications Visual inspection Document on FIC 
provided by WES CAP-01 
and Manufacture 

Daily Inspection 
Report 

I 
j 

i 





TESTING t\N AND LOG 
CONTRAL ... NO.ffITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

l;iovernmg I"'enormea or 
Activity Frequency Standard Sampled by 

Placemenl of . .. Per lift, mOIsture . Material . ······8U8· 

cover soil and density every specifications as 
SOOOsf of material per design 

placed drawing and 
specifications 

::.ample or I est 
Number/Date 

ll8707/9S .... 

1 
2 
3 

08/11/98 
4 
5 
6 

2R 
7 
8 
9 
10 

10R 
3R 

08/12/98 
: 

11 
12 
13 
14 
15 
16 
17 

16R 

08/13/98 
18 
19 
20 

18R 
21 
22 
23 

22R 

ACCeptance Kesults ana/or 
Criteria Remarks Comments 

.. DesTgn ai-awing .. uDocLimentea on· 
and specifications 105.9%@+2.1-P FIC CAP-01 

I 96.7%@+3.8-F I 

95.5%@+4.6-F Documented on 
90% compaction Subcontractor 

@ 0 to +3% of opt Field Testing 
moisture 96. 7%@+2. 1-P Report 

96.2%@+1.4-P 
101.1 %@+1.1-P 
100.1 %@+1.5-P 

98.5%@ O-P 
100.0%@+2.2-P 
100.8%@+0.1-P 
83.7%@+4.4-F 
95.1 %@+2.2-P 
97.2%@+2.9-P 

100.1%@ 0 -P 
98.2%@+1.0-P 
97.2%@+2.6-P 
94.9%@+1.5-P 
98.1%@+1.4-P 
94.5%@+4.0-F 
97.7%@+0.3-P 
99.2%@+0.9-P 

93.3%@+3.2-F 
91.8%@+1.7-P 
92.4%@+3.0-P 
95.6%@+2.3-P 
94.5%@+3.0-P 
91.3%@+S.O-F 
90.8%@+0.6-P 
99.6%@+0.7-P 

I 





1-2 

Field Compaction/Moisture Tests 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





TESTING :,\N AND LOG 
CONTRAL J. NO.ffITLE: MK SOUTHDIV ERAC 
DELIVERY ORDER NO.: 0009 (SOW #0007) NSWC Crane 

Governmg t'enormea or 
Activity Frequency Standard Sampled by 

- -Placement of Per-lift, moisfUr'e - -""Material -~~cc-~-·SOB-~-~ --

cover soil nd density every specifications as 
5000sf of per design 

material placed drawing and 
specifications 

sample or lest Acceptance Results ana/or 
Number/Date Criteria Remarks Comments 

08713ma -- -- - Oesigrfdrawin-g =------:--O---~-_o---.~~---- "'--=--

1foClJrnenfe-don 
18 nd specifications 93.3%@+3.2-F FIC CAP-01 
19 91.S%@+1.7-P 
20 92.4%@+3.0-P Documented on 

1SR 90% compaction 95.6%@+2.3-P Subcontractor 
21 @Oto+3% of 94.5%@+3.0-P Field Testing 
22 opt moisture 91.3%@+5.0-F Report 
23 90.S%@+0.6-P 

22R 99.6%@+0. 7-P 

OS/14/98 
24 101.2%@ O-P 
25 96.2%@+O. 7-P 
26 97.6%@+1.4-P I 

27 9S.1%@+1.1-P : 
28 96.8%@+1_1-P 
29 96.0%@+O.6-P 

08/15/98 
30 93.5%@+1.7-P ; 
31 86.7%@+2.2-F 
32 96.7%@+0.2-P 
33 99.3%@+0.6-P 
34 102.6%@ O-P 

31R 97.1 %@+O.6-P 

08/20/98 
35 100.2%@+0.5-P 
36 8S.0%@+2.0-F 
37 90.S%@+2.0-P 
38 92.0%@+1.3-P 

36R 97.4%@ O-P 
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Mr. W. D. "John" McCumbers 
Contract Administrator 
Morrison Knudsen· Corporation 
2420 Mall Drive 
Corporate Square One, Suite 211 
North Charleston, South Carolina 29406 

Dear Mr. McCumbers 

Project: Dye Burial Grounds Cap 
NSWC Crane, Indiana 

Project No.: Subcontract 4324-106 
Contractor: Philip Services Corporation 

210 West Sand Bank Road 
Columbia, Illinois 62236-0230 

Submittal No. 086 

RECEIVED 
NOV 17 \998 

MI<-CRANF November 11, 1998 
Project 18328 

The following submittal is being presented in accordance with the Bid Documents, dated; 
July 3, 1997, Section 01300 - Submittals, 

Item No. Description Section No. 

1-46 Density & Moisture Test Results 02200 

These submittals have been reviewed and approved by Philip Services Corporation. If 
there is any questions concerning this submittal, please contact: Donald Flowers, Project 
Manager, Philip Environmental Services, 210 West Sand Bank Road, Columbia, Illinois 
62236, (800) 733-7173, Ext. 7382, Fax (618) 281-6477 [~··~-.~-·=·~:\·,-~.~~i::FlA~,~ 
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Philip Environmental Services Corporation 
Project: 
Location: 

NSWC Crane 
'Crane, IN 

Summary of Field Geotechnical Testing 
Page 1 of 5 

Speciticatinn: 90% of the maximum dry density as determined by a Standard Proctor (ASTM D698) 

Comments/Notes: Retest Perfomed in Test Areas 61, 67, 69 and 73. 
I Initial tesls indicate moisture content of soil not within specified range. 
I 

I 

Laboratory Test Type: Definitions: Test Numbering (fypicaJ Format): 
I 

A. SllIndard Proctor (ASTM D 698). pcf Pounds per cubic fool. 1.0 Initial field tesl. 
B. Modified Proctor (ASTM D 1557). ASTM American Society for Testing and Materials. RTI Retest after reworking of the general 
C. Mllximllm and Minimum Density (ASTM D 4253 and D 4254). <lren of the initiultcsl. 

Luhorutory Data Fidd Datil 
Dupth Soil Muxil11ulll Optillllllll Pass Sec 

Test or !.D. Test Dry Moisturc Moistul'<l Dry Muasured Spccilicd or Note 
Date Numhcr Location Elevation Number Type Density Content Content Density Compaction Compaction Fail Above 

(pcl) (%) (%) (pcl) (%) (%) (Moistures) 
9/18/97 I Sec Tcst Location Sketch Lift No. I BS·6 A 115.9 13.4 19.5 107.6 n.8 95 Pail 
9118/97 2 Sec Test Location Sketch Lift No. I BS·6 A 115.9 13.4 20.1 106.5 91.9 95 Fail 
')/ 18/97 J Sec Tesl Location Sketch Lift No. I BS·6 A 115.9 13.4 21.7 98.7 85.2 95 Puil 
9/1 R/97 4 Sec Test Location Sketch Lin No. I BS·6 A 115.9 13.4 20.9 100.9 R7.1 95 Fail 
9/19/97 5 Sec Test Location Sketch Lift No. I PBS·2 A 106.9 17.R 12.5 101.6 95.0 95 Fail 
9/19/97 RT5 Sec Test Location Sketch Lift No. I PBS·2 A 106.9 17.8 14.9 104.3 97.6 95 Poss 
9/19/97 6 See Test Location Sketch Lift No. I PBS·2 A 106.9 17.8 19.7 103.2 96.5 95 Pass 
9/19/97 RTo See Test Location Sketch Lift No. I PBS·2 A 106.9 17.8 lR.6 104.1 97.4 95 Pass 
9/19/97 RTI Sce Tcst Location Sketch Lift No.1 PBS·2 A 106.9 17.8 20.0 109.0 102.0 95 Pass 
9/19/97 7 See Test Location Sketch Lift No. I PBS·2 A 106.9 17.8 18.3 109.4 102.3 95 Pass 
9/19/97 R Sce Test Location Sketch Lift No. I PBS·2 A 106.9 17.8 18.9 IOR.7 101.7 95 Pass 
9/24/97 RT2 See Test Location Sketch Lift No. I PBS·2 A 106.9 17.8 20.2 106.3 99.4 95 Pass 
9/24/97 9 See Test Location Sketch Lift No. I PBS·2 A 106.9 17.8 13.1 99.2 92.7 95 Fail 
9/24/97 10 See Test Location Sketch Lift No. I PBS·2 A 106.9 17.8 2 \.6 104.3 97.6 95 Fail 
9/24/97 II See Test Location Sketch Lift No. I PBS·2 A 106.9 17.8 20.1 102.7 96.0 95 Pass 
9/24/')7 RT.l Scc Tcst Locution Sketch Lift No. I PBS·2 A 106.9 17.R 20.3 101.4 94.8 ')5 Acccpt 
9/24/97 RT4 Sec Test Location Sketch Liti No. I I'BS·2 A 106.9 17.R 19.R 109.7 102.6 95 Pass 
9/24/97 12 Sec Tcst Location Sketch Lift No. I PBS·2 A 106.9 17.8 20.11 104.1 97.3 95 Pass 
9/24/97 IJ See Test Location Sketch Lift No. I PBS·2 A 106.9 17.8 22.4 n.1 86.2 95 Pail 
9/24/97 14 See Test Location Sketch Lift No. \ PBS·2 A 106.9 17.8 16.6 101.3 94.7 95 Pass 
9125197 15 See Test Location Sketch Lift No. I BS·II A 101.5 20.0 17.R 97.8 96.4 95 Pass 
9/25/97 16 Sec Test Loelltion Sketch Lift No. I BS·II A 101.5 20.0 17.9 99.3 97.8 95 Pass 
9/25/97 17 See Test Location Sketch Lift No. \ BS·11 A 1015 20.0 17.0 96.3 94.9 95 Accept 

9/26/97 18 New Road Subbase Subbase 8S·1O A 104.5 18.5 19.1 107.1 102.5 95 Pass 
9/26/97 19 New Road Subbase Subbase BS·1O A 104.5 18.5 19.5 103.0 98.5 95 Pass 
9126/97 20 New Road Subbase Subbase BS·1O A 104.5 18.5 20.9 101.9 97.5 95 Pass 

1I/5/9i IT. xis 



Philip Environmental Services Corporation 
Project: 
Location: 

NSWC Crane 
Crane, IN 

Summary of Field Geotechnical Testing 
Page 2 of 5 

Specification: 90% of the maximum dry density as determined by a Standard Proctor (ASTM 0696) 

Comments/Notes: Retest Perfomed in Test Areas 61, 67, 69 and 73. 
Initial tests indicate moisture content of soil not within specified range. 

Lahoratory Test Type: Definitions: Test Nurnhel'ing (I'ypic:II Format): 
A. Standard Proctor (ASTM D 698). pcf Pounds per cubic foot. 1.0 Initi,,1 field test. 
B. Modified Proctor (ASTM D 1557). ASTM American Society for Testing and Materi.ls. RTI Retest llfier reworking of the general 
C. Maximum and Minimum Density (ASTM D 4253 and D 4254). area of the initilll test. 

Laboratory Data Field Data 
Depth Soil Maximum Optimum Pass See 

Te~t or l.D. Test Dry Moisture Moisture Dry Measured Specilied or Note 
Date Number Locution Elevation Number Type Density Content Content Density Compuetion Compuction I'uil Above 

(pet) (%) (%) (pel) (%) (%) (Moistures) 
9/26/97 RTIO See Test Location Sketch Lift No. I P8S-2 A 106.9 17.8 20.6 103.6 96.9 95 Pass 
9/26/97 RT9 See Test Location Sketch Lift No. I PBS-2 A 106.9 17.8 19.6 102.5 95.8 95 Pass 
9/26/97 21 See Test Location Sketch Lift No. 2 PBS-2 A 106.9 17.8 19.2 107.6 100.7 95 Pass 
9/26/97 22 See Test Location Sketch Lift No.2 PBS-2 A 106.9 17.8 17.9 108.5 IOU 95 Pass 
9/26/97 RTl3 See Test Location Sketch Lift No. I PBS-2 A 106.9 17.8 19.6 105.2 98.4 95 Pass 
9/26/97 23 See Test Location Sketch LiftNo.2 PBS-2 A 106.9 17.B 19.2 106.2 99.3 95 Pass 
9127/97 24 See Test Location Sketch Lift No.2 BS-12 A 105.7 IB.4 19.4 101.9 96.4 95 Pass 
9/27/97 25 See Test Location Sketch Lift No.2 8S-12 A 105.7 IB.4 IB.6 102.5 97.0 95 Puss 
9/27/97 26 See Test Location Sketch Lift No.2 8S-12 A 105.7 IB.4 IB.I 102.5 97.0 95 Pass 
9/27/97 27 See Test Location Sketch Lift No.2 13S-12 A 105.7 IB.4 17.6 105.7 100.0 95 Pass 
9/27/97 2R See Tc~t Locatioll Skctch Lift No.2 13S-12 A 105.7 18.4 17.5 102.2 %.0 95 Puss 
9/30/97 29 See Test Locution Sketch Lin No. I 8S-12 A 105.7 IB.4 16.8 94.8 89.6 95.0 Fail 
9/30197 30 See Test Location Skctch Lift No. I 8S-12 A 105.7 18.4 18.1 100.4 95.0 95.0 Pass 
9/30/97 RT29 See Test Location Sketch Lift No. I 8S-12 A 105.7 IB.4 18.7 103.0 97.4 95.0 Pass 
9/30/97 31 Sec Tcst Location Sketch Lift No.3 13S-12 A 105.7 18.4 17.3 99.5 94.1 95.0 Fail 
9/30/97 I~nl See Test Location Sketch Lin No.3 8S-12 A 105.7 I B.4 17.9 100.1 94.7 95.0 Accept 
9/30/97 32 Sec Test Location Sketch Lift No.2 8S-12 A 105.7 IB.4 16.7 101.1 95.6 95.0 Pa.~s 

9/30/97 :n See Test Loclltion Sketch Lin No.3 8S-12 A 105.7 18.4 17.9 106.8 10\.0 95.0 Pass 
9/30197 .14 See Te~t Location Skctch Lift No.3 I3S-12 A 105.7 111.4 1119 101.4 95.9 95.0 Pass 
9/30197 35 Sec Test Location Skctch Lift No.4 8S-12 A 105.7 IB.4 20.0 100.1 94.7 95.0 Accept 
9/30/97 36 See Test Location Sketch Lift No. 4 BS-12 A 105.7 IB,4 16.6 104.4 9B.B 95.0 Pass 
9/30/97 37 See Test Location Sketch Lift No.4 8S-12 A 105.7 IB.4 17.4 105.9 100.2 95.0 Pass 
9/30/97 3B See Test Location Sketch Lin No. 5 8S-12 A \05.7 IB.4 IB.7 107.2 101.4 95.0 Pass 
1011/97 39 See Test Location Sketch Lift No. 2 8S-12 A 105.7 IB.4 IB.2 106.1 100.3 95.0 Pass 
10/1/97 40 See Test Location Sketch Lift No. 2 8S-12 A 105.7 IB.4 IB.7 IOB.2 102.3 95.0 Pass 
1011/97 41 See Test Location Sketch Lift No.2 8S-12 A 105.7 18.4 21.0 10\.1 95.6 95.0 Pass 

-- ~~ -

1115198/CrRnellr xis 



Philip Environmental Services Corporation 
Project: 
Locution: 

NSWC Crane 
Crane, IN 

Summary of Field Geotechnical Testing 
Page 3 of 5 

Specitication: 90% of the maximum dry density as determined by a Standard Proctor (ASTM 0698) 

ConunentslNotes: Retest Perfomed in Test Areas 61, 67, 69 and 73. 

Initial tests indicate moisture content of soil not within specified range. 

L:lhllrlltllry Test Type: Definitions: Test Numhering (fypic:II Funn:!t): 
A. Stnndnrd Proctor (ASTM D 69M). pel' Pounds pcr cubio lilOt. 1.0 Initinllicl<ltcsl. 
B. Modified Proctor (ASTM D 1557). ASTM American Society for Testing nnd Materials. . RTI Retestnfter reworking oftbe geneml 
C. Maximum and Minimum Density (ASTM D 4253 and D 4254). area of the initial test. 

LaboratolY Data Field Outa 
Depth Soil Maximum Optimum Pass Sec 

Test or LO. Test Dry Moisture Moisture Dry Measured Specitied or Note 
D"le Numher Loculion Elevation Numher Typc Density Content Content DensilY Compaction Compaction rail IIbove 

(pcl) (%) (%) (pcl) (%) ('Yo) (Moistures) 
10/1197 42 Sec Test Locution Sketch Lift No.2 8S-12 A 105.7 18.4 IR.R 102.1 96.5 95.0 Pass 
1011/97 43 See Test Location Sketch Lift No.2 8S-12 A 105.7 IB.4 20.1 104.5 9B.B 95.0 Pass 
10/1/97 44 See Test Location Sketch Lift No.2 8S-12 A 105.7 IB.4 IB.2 105.4 99.7 95.0 Pass 
101:1/97 45 Sec Tesl Locution Sketch Lift No.3 8S-12 A 105.7 IR.4 19.0 104.0 9B.3 95.0 Pass 
10/3/97 46 SCI: Test Location Skl:tch Lift No.2 8S-12 A 105.7 18.4 17.4 105.0 99.3 95.0 Pass 
10/3/97 47 See Test Location Sketch Lift No.2 8S-12 A 105.7 IB.4 17.6 96.B 91.5 95.0 Fail 
10/3/97 RT47 Sec Test Location Sketch Lift No.2 8S-12 A 105.7 IB.4 IB.7 100.5 95.0 95.0 Puss 
10/3/97 48 Sec Test Locution Sketch Lift No.2 8S-12 A 105.7 I R.4 17.5 102.1 96.5 95.0 Puss 
1017197 49 Sec Test Location Sketch Lift No.3 8S-12 A 105.7 IB.4 16.R 95.3 90.1 95.0 Filii 
1017197 50 See Test Location Sketch Lift No.3 8S-12 A 105.7 18.4 12.7 100.7 95.2 95.0 Fuil I . 
1017197 51 Sec Test LOl:ution Sketch Lift No.3 BS-12 A 105.7 18.4 16.] 102.7 97.1 95.0 Puss -1017197 RT-49 SCI: 'l'l'St Location Sketch Lin No.3 135-12 A 105.7 I K.4 15.K 100.5 95.1 95.0 I'uss 
1017197 RT-50 SCI: Test Location Sketch Lift No.3 8S-12 A 105.7 18.4 16.3 105.2 99.5 95.0 Puss 
8n19!! 52 SeeTest Locution Sketch Lin No. I 8S-1O A 104.5 I R.5 20.6 111.7 106.8 90.0 Puss I 
817/98 53 Sec Test Location Sketch Lift No. I 8S-1O A 104.5 IR.S 22.3 101.1 96.7 90.0 rail 
817/98 54 See Test LOl:ution Sketch Lift No. I 8S-1O A 104.5 18.5 23.1 100.8 %.5 90.0 rllil 

8/11/98 55 Sec Test Location Sketch Lift No. I 8S-JO A 104.5 18.5 20.(; 101. I 96.7 90.0 Pass 
8/11/98 56 See Test Location Sketch Lift No. I 8S-1O A 104.5 18.5 19.9 100.5 96.2 90.0 Pass 
R/II/98 57 See Test Location Sketch Lift No. I BS-JO A 104.5 18.5 19.6 105.6 101.1 90.0 Pass 
811 1/98 RT53 See Test Location Sketch Lift No. I 8S-JO A 104.5 18.5 20.0 104.7 100.1 90.0 Pass 
8/11/98 58 See Test Location Sketch Lift No. I BS-JO A 104.5 18.5 18.5 102.9 98.5 90.0 Pass 
8/11/98 59 See Test Location Sketch Lift No. I BS-JO A 104.5 18.5 20.7 104.5 100.0 90.0 Pass 
8/11/98 60 See Test Location Sketch Lift No. I 8S-JO A 104.5 IR.5 IR.6 105.4 100.8 90.0 Pass 
8/11/98 61 See Test Location Sketch Lift No. I 8S-JO A 104.5 IB.5 22.9 87.5 R].7 90.0 Fail 
R/II/98 RT61 Sec Test Location Sketch Lift No. I BS-JO A 104.5 18.5 20.7 99.4 95.1 90.0 Pass 
Kill!,)!! InS·1 Sl:e Tesl Loc;ltinn Skl:lch Lift No. I 8S-10 II 104.5 18.5 21.4 101.6 922- 90.0 Puss --- J 

11/5/'.JK/. ,Is 



Philip Environmental Services Corporation 
Project: 

Location: 
NSWC Crane 
Crane, IN 

Summary of Field Geotechnical Testing 
Pngc 4 of 5 

Specilication: 90% of the maximum dry density as determined by a Standard Proctor (ASTM D698) 

Cumments/Notes: Retest Perfomed in Test Areas 61, 67, 69 and 73. 

Initial tests indicate moisture content of soil not within specitied runge. 

Llhnnltnry Tcst Type: Delinitiuns: Test Numhering (fypiclII Fnrmat): 
A. Standard Proctor (ASTM 0 698). pcf Pounds per cubic fool. 1.0 Initial field tcsl. 
B. Modified Proctor (ASTM 01557). ASTM American Society for Testing and Materials. RTI Retest after reworking of the general 
C. Maximum and Minimum Density (ASTM D 4253 and D 4254). ore a of the initial test. 

Laboratol)' Data Field Data 
Depth Soil Maximum Optimum Pass See 

Test or 1.0. Test 01)' Moisture Moisture 01)' Measured Specilied or Note 
Date Number Location Elevation Number Type Density Content Content Density Compaction Compaction Fuil Above 

(pet) (%) (%) (pcl) (%) (%) (Moistures) 
8112/98 62 See Test Location Sketch Lift No. 1 BS-IO A 104.5 18.5 18.5 104.7 100.1 90.0 Puss 
81\2/98 63 See Test Location Sketch Lift No. 1 BS-IO A 104.5 18.5 19.5 102.7 98.2 90.0 Puss 
8/12/98 64 See Test Location Sketch Lift No. 1 BS-IO A 104.5 18.5 21.1 101.6 97.2 90.0 Pass 
81\2/98 65 See Test Location Sketch Lin No. 1 8S-10 A 104.5 18.5 20.0 99.2 94.9 90.0 Pns.~ 

8112/98 66 See Test Location Sketch Lift No.1 8S-1O A 104.5 18.5 19.9 102.5 98.1 90.0 Puss 
8/12/98 67 See Test Location Sketch Lift No.1 BS-IO A 104.5 18.5 22.5 98.7 94.5 90.0 Foil 
8/12/98 68 See Test Location Sketch Li.ftNo.1 8S-1O A 104.5 18.5 18.8 102.1 97.7 90.0 Poss 
8/12/98 RT67 See Test Location Sketch Lift No.1 BS-IO A 104.5 18.5 19.4 103.7 99.2 90.0 Pass 
8/13/98 69 See Test Location Sketch Lift No.2 BS-IO A 104.5 18.5 21.7 97.5 93.3 90.0 Fail 
8/13/98 70 See Test Location Sketch Lift No.2 BS-IO A 104.5 18.5 20.2 96.0 91.8 90.0 Poss 
8/13/98 71 See Test Location Sketch Lift No. 2 BS-IO A 104.5 18.5 21.5 96.6 92.4 90.0 Pass 
8113/98 RT69 See Test Location Sketch Lift No.2 BS-IO A 104.5 18.5 20.8 99.9 95.6 90.0 Pass 
8113/98 72 See Test Location Sketch Lin No. 2 BS-IO A 104.5 18.5 21.5 98.8 94.5 90.0 Puss 
8/13/98 73 See Test Location Sketch Lin No. 2 BS-IO A 104.5 18.5 23.5 95.5 9\.3 90.0 Fail 
8/13/98 74 See Test Location Sketch Lift No.2 BS-IO A 104.5 18.5 19.1 94.9 90.8 90.0 Pass 
8113/98 RT73 See Test Location Sketch Lift No.2 BS-10 A 104.5 18.5 19.2 104.2 99.6 90.0 Pass 
81\4/98 75 See Test Location Sketch Lin No. 2 BS-IO A 104.5 18.5 18.5 105.8 101.2 90.0 Puss 
8/14/98 76 See Test Location Sketch Lift No.2 BS-IO A 104.5 18.5 19.2 100.6 96.2 90.0 Pass 
8/14/98 77 See Test Location Sketch Lift No.2 BS-IO A 104.5 18.5 19.9 102.1 97.6 90.0 Pass -_. 
8/14/98 78 See Test Location Sketch Lift No.2 BS-IO A 104.5 18.5 19.6 102.6 98.1 90.0 Pass 
8/14/98 79 See Test Location Sketch Lift No.2 BS-IO A 104.5 18.5 19.6 101.2 96.8 90.0 Pass 
8/14/98 80 See Test Location Sketch Lift No. 2 BS-IO A 104.5 18.5 19.1 100.4 96.0 90.0 Pass 
8/15/98 81 Scc Tcst Location Sketch Lin No.2 13S-IO A 104.5 111.5 20.2 n.8 93.5 90.0 Pass 
8/15198 K2 Scc Tcst Location Sketch Lift No.2 BS-IO A 104.5 18.5 20.7 90.7 KG.7 90.0 Fail 
8/15/98 83 See Test Location Sketch Lift No. 2 BS-IO A 104.5 18.5 18.7 100.8 96.4 90.0 Pass 
8/15/98 84 See Test Location Sketch Lift No. 2 8S-1O A 104.5 18.5 19.1 103.8 99.3 90.0 Pass 

---- --- - ---

, 115/98/Crano\u.xts 



Philip Environmental Services Corporation 
Project: NSWC Crane 
Location: Crafle, IN 

Summary of Field Geotechnical Testing 
Page 5 of 5 

Specitlcation: 90% of the maximum dry density as determined by a Standard Proctor (ASTM D698) 

Comments/Notes: Retest Perfomed in Test Areas 61, 67, 69 and 73. I 

Initial tests indicate moisture content of soil not within specified range. 
, 

Laboratory Test Type: Definitions: Test Numbering (fypic,11 Format): I 

A. Siandard Proclor (ASTM D 698). pcf Pounds per cubic fool. 1.0 Inili.1 field les!. , 
, 

B. Modified Proctor (ASTM D J 557). ASTM American Sociely for Tesling and Maleri.ls. RTI Retcsl after reworking of Ihe gcnerAI 
I 

C. Maximum and Minimum Densily (ASTM D 4253 and D 4254). area of Ihe initialles!. , 

Laboratory Dnta Field Duta , 

Depth Soil Maximum Optimum Puss Scc 
Test or J.D. Test Dry Moisture Moisture Dry Measured Specilied or Notc 

Date Number Location Elevation Number Type Density Content Contcnt Density Compaction Compaction Fail Above 
(pcl) ("I~ (%) (pcl) (%) (%) (Moistures) 

8/15/98 85 Sec Test Location Sketch Lift No.2 8S·\O A 104.5 18.5 18.5 107.2 102.6 90.0 Pass 
8/15/98 RT82 See Test Location Sketch Lift No.2 8S·\O A 104.5 18.5 19.1 10l.5 97.1 90.0 Pass 
8/20/98 86 Sec Test Location Sketch Final Lift 8S·\O A 104.5 18.5 19.0 \04.7 100.2 90.0 Puss 
8/20/98 87 See Test Location Sketch Final Lift 8S·\O A 104.5 18.5 20.5 92.0 88.0 90.0 Fail 
8120/98 88 See Test Location Sketch Final Lift 8S·\O A 104.5 18.5 20.5 94.9 90.8 90.0 Pass 
8/20/98 89 See Test Location Sketch Final Lift 8S·\O A 104.5 18.5 19.8 99.4 95.1 90.0 Pass 
8/20/98 RT84 Sec Test Location Sketch Final Lift 8S·\O A \04.5 18.5 18.5 100.4 96.0 90.0 Pass 

11/~/9H/( xl. 
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Fat (81:n R54-69~-t 

Septcinber 8, 1997 
I 
) 

Phili~ Environmental Se[\<;ces 
210 West Sand Bank Road 
ColUllnbia, J.L 62236 

i 
Attn:1 Mr. Donald Flowers 

812 854 6944 P.8~ 

4324-106-60 I 

Refe~ence: Subcontract 4324-106: Philip letter OBC-14 dated AuguSt 2], 1997 

; 

Subj~ct: Clarification on Compaction of first Lift 0 f the Cap Foundation 

The/specification requires {hat the initia/lift of cap foundation fill be placed and 
com~acted to 90% of the soil maximum dry density within +/- 3% of the optimum 
moiJ.ure or as approved by MK.. MK is aware ofthe problems which may arise in 
compacting soil over PPE, plastic sheeting, and unknown soil condinoD_ MK expects 

Phi~r. Enviro~ental Servi~es to co~duct their ~eldoperation ~ a _rkof~ssional manne: 
WhI h would mcIude spreadmg unsUItable matenal (e.g. PPE., etc.) In thin layers, assunng 
are do not trap water. pumping water off an area prior to placeme~t of fill, and using 
ade~uate equipment to achieve proper compaction and moisture. MK expects no action 
bey4nd that of a prudent contractor in achieving the required compaction. 

Sho~ld there be an area v,,;thin the cap footprint rhat compaction c~ not be achieved 
usinl:r ordinary construction practices and Philip Environmental SerVice has made normal 
effohs to achieve proper compaction, MK \.vill then direct Philip En~irorunental Service. 

I 

Sho~ld you have any questions. pleasc advise. 

Sin~erelv. 
MqRRIsoN Ki~UDSEN CORPORATION , 

I 
Da'fe Beall 

I 

Prqjec{ Manager 

! 
cc:i D. BeaB D. Albrethsen L. Bigley 

fil~: \3.050.22 

v. Logan 



PHILIP I )ISTI{llllIIION· 

i~~[llIiItI:L',1 ~:i 01 (Jrigin.ll., '1'1) 

_ .. rs __ mrs c._ •• ~ Copies To _______________________________ _ 

Geotechnical ConSUltants 

FIELD TESTING REPORT 

,JOIl NO. _~ ____ ,--_ 

I'HOJEC:T ' V vlIJ (. ( J /11tN [; I.OCATION ______ -#--________ _ 

• / ., JJ? CONTRACTOR /6'; C -'0hK WEATHER {Z,,,,4/d·/;t,,,.IUl(MP ~ -.Yo Of 

SPECIFICATION "-.' v • =' . -.' r=-

Work Performed (] (} J?1 fP rJ c..~ 7"'.h).,J LC:.s 0-'1/6 ~ ,) 

LaboratolY Data Field Data 

Tl'SI LOGllion Deplh Soil LD. TeSi Maxillllllll OplilllUIll Moblufe DIY % Spedne" 1':",/ See NOll' 
\'ullllx'f or Numbef Type Dry Moislufl' COl1lel1l Densily COll1paclion % Fail 

Elevalion Dl'llsHy (pcf) Con lent % '}il (per) Comp. 

) r) ,J ff .4 O('/f'Tit)~ 41A~ uprJJ"j tl§ia If La '1.5' 1/'5' 20. b J)),7 !oS;9 ~ I7JSJ 

:2 s:, ) J J J ) .;<.:1. ~ /0/, / 9~.1 J h/(.. "Tl) (., ,J C'" 
~ \,)1,\ ~ V it V/ )f' Z3 J /o{). J ~c; 5" Y/ r-"/"/L- TO -:) t.J CJ 

ff't r€ S J o,.,} 
,4f; .. d· T2{ E"~j),?-/, 

glut?? 
-- ------- -.----------- ------------ ----.- ------------------

-------

CClmlllents/N otes: 

-. 

L:·horatory Test Type Test Number (Typical Format) 

A. Srandarcl Proctor ASTM 0-69H 1: Initial Field Test 

B. Modified Proctor ASTM D-1557 RT 1: Retest After Reworking General 
Signature: c. Relative .~ ''lsity ASTM D-4253 and 4254. Area Of Initial Field Test 

~---

I'Jr pC"! '" "lr-I 
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• "mU i lillii'll ;m (;1. 
Urillmals·l(J: ________ _ 

Copies To: _________ _ 

Geotechnical Consultants 

FIELD TESTING REPORT 
'ROJECT ' y vI/..! ( ., /"l/tN G LOCATION _____ --1 _______ _ 

• I '/ ,- CONTRACTOR /hlt ~ ;/' "kK WEATHER Clo..,~'U!.IEMI' ~ -.& 01' OBNO.~~ ____ ~~~--

;PECIFICATION ,. -.r v ,. t--" ,. -·f '=-

X'ork Performed (Jom,?'/9C ~.)..J Tt:.s r-,.Jd~ C; I) 

Laboratory Data Field Data 
Test Location Depth Soill.D. Test Maximum Optimum Moisture Dry % Specified Pass! See Notl' 

Numher or Numher Type Dry Moisture Content Density COInpa(tion % Fail 
Elevation Density (pel) Content % % (pef) Compo 

} .J ff 2. D(,11Jt)~ -11A,4 UI!,Js.-1 /15-'/0 It /o'l.~ //,5' 20.b jJ},7 /oS;9 7b I11S; 
:2 } J I J ) ;<:l, > JQ}. / q~.1 j i!A /L. -n (..' t:J €r-

~ 
. "'. 'V (I V/ )f' Z} I /00,1 ~~~ V r/f'/L- TV-:::; t..J €J 

W't r€ 5 r o"J 
7'l-f .. J 7?{ ~~j).rf-,Y 

g/J/ 19/ 

:omments/Notes: 

Laboratory Test Type Test Number (Typical Format) 

A. Standard Proctor ASTM D-698 1: Initial Field Test 

B. Modified Pro<:tor ASTM D-1557 RT 1: Retest After Reworking General 
Signature: C. Relative Density ASTM 0-4253 and 4254. Area Of Initial Field Test 

-------- -------
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PHILIP I)ISTI{!BUTION. 
&_.iiill.' '''Ii .,t I ;f,t" i [1]" I I'd ;(," f.:llll! Ol';"il1;1ls To. ________________________ _ 

, 
Copil'S To: 

Geotechnical Consultants 

FIELD TESTING REPORT 
PROJECT / vestA./f: (/flldt '-JY~ 6t/~/9L G-i0u~"/!> c'd/C) LOCATION (/f,r9,VE f.t.<r-:> ./d./t~ 

.lOll No.ltJ2'J~ZCN) - 77 DATE .gJII )q,? CONTHACTOH PI/IL., /P,/ /JlA~=<' __ . WI':AlIII:I{ 5uv/ Al'l IJyJ~1 "":~I" 1-<. -6'6 
SPECIFICATION 1SifYJ j)? q.i 90% 

Workl't!rforll1t:d_()t1~.,4(j,chJ,y fe,,!;;;!y cZ",f .'S,?i/ &'(.'e,,1 .o..,J iy 
~ I 

r .J.,J.' f' . / / C Ci.E-t." v .... ""V~''9 C I"" V (.1' 1C.l,' I / 

Laboratory Data Fielcl Data 
Test LO(,Jtion Depth SoilI.D. Test M;lXillll!!ll Optilllu!l1 MoiMuI'e il,y % Spccified ";ISS/ Sl'l' ;-.:')(c 

NU!l1i1er or NU!l1i1er Type D,y Moisture Contcnt Densily Comr;,uion o/i. r;,il 
Elev;«ion Density (rd) Con,,:nt % % (r('/') Comp. 

'I ~<,. 5E'i L{)l'A1IC'.,.)./JJ AP t-)~(ct·l. 8.5/0 A- /cJi:5' Ii :;- dO ,(" /0/ 1 f"17 <1oolt;1 f5 
_5 ~v i I I ...J.!L 9 /dO,~5 9iu.~ 

I f' 
" SI I ) C; (p )0:;; ~ /0/, / P 

iJ/(p.,,\"J'\) .JO,D )o~'1 /00, I ~ "flc7e..s '7 

7 ('0 \ 11..5 /Ji,1 9,:J~ :; I f' 
__ {f~~ --------

f-- - -~jit--- ~~~ -.:;~~ '; --~---. --~--q ~~ 

lu 
"" 

I z-z,ct __ t.J,5' ;j 3, '7 I-
/01(,# -J! W' ~ 

, \Y [7 ,).0/1 <1,2.,1- ()c;-,! \l7 ,0 /?C~SI 
CClI11'~lt·nts/N()t<:s: 17 = ,..fC :I'~.s r 
LV(.. . 

t Irrp/ $:;)0 /0 'It ~ If. 0; J./, i- ;.:.'/ ,(y 9'1,2- 90'/~ /";1>5 
3,\,6" SH ,-oq-n,,"~' .'11,4/ fj-

Lah()ra!ory Tc.:s! TYr>e Tes! Number (Typical Forma!) 

A. St;!!1dard Proctor ASTM I)·()<)H (: Initial Field Test 

~ 11. i\1"dil'ivcl Pr",'lor ASTM ().( ""7 IlT (: (/l'tcst Ai'tL'r Ikworkill),: eVIlL'r:" . .;)' - ~ ...... 
C. 1J··I:!liw (knsity ASH.( ()··12'>.\ and ·12"·1. Arl';1 or (niti:" Field Tl'~' Sign:lIl1l'l" .bA,~~f.../;t;"h 
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PHILIP DISTHIBUTION: 

1311!JIi t 11 I' I.~ I ~ (i LUI Origi,,:ils '1',,: ___ ._. ___ _ 
= n. Copies To: __________________ _ 

Geotechnical Consultants 

FIELD TESTING REPORT 
PI{O]ECT N5't,J (: t,fA.r/{: j)yt he/did-I.. Cr-<!'-'...JJ>s C/;1.;4 

JOIl NO. / f).2 J?'6C()() -l AMTE Y j;~Jq.l' CONTRACTOR /J:/)i,./ / /m.l-c 
• 

:/b .. - .J ...... ,/' "I' 

SPECIFICATION 1.5rPl J>{.1tl ~CJ % 

Work Perrormed (}f)i41/91C:O&~ zrJ-.;r;,.JG "."J ~W.5'.7 <i,),r:;r-

Laboratory Data Field Data 

TCSI I Localiol1 

I 
Dc rll il Soill.D. Tesl M~IXiIllUIll OplilllUIll Moislure Dry % Specified I P"ssl I Sec Noll' 

NUIllI1\:r or NUlllber TYfle J)ry MoislUre COn!en! Density COlllflaelion nit, Fail 

Elevation Densily <flCf) Content % % <fleD COlllp. 

1/ 1/1 :3;£ LOCAf)(')" • ./ /J1ArC' U;;:"PJ ,tJ5/v A Jut/. .j' Jli" IS )' loi7 /00, / ~r/'(r., lASS 
/,,< (p'1 I , , 

I /9, )' IO~,7 7'j,,?- filSS 
JJ (,J ~/'I JDi,~ 97, ;), Il/t}'r 
17" 1,< Jo.o 'lq,::? 9'1J9 PA-5S 
I,e; hI. J'1., ~ /OJ,~ 'ttl / t?1~·S 
)? ~1 d~/)' CJ! 7 ~</» yl1 I (.., I //i&1! IJ/O/,>1l/-tE. 
)1 r.,~ 1!IS 10). I 'fl,7 /1'!J5 

l,;11 I~/f ~ ~ 'V VI 
-

V 19,1/ __ /./)3,'1 qC) ) L 'V 1:1>5 

Comments/Notes: /p::- /ff~:S T 

;//l!) O~~/J70)(" .tfoLL. IJ,J /I/)i////vA!.4L 

//I/--J ~~'7£ s 1'et 1/ 

-3 f/As-Scs ON ~oC4'T /ON J ~ /I~~.r! (1-1.?~/(q;</..-n,s1'/lL.y' t,!lIOO;:.r-Y 

Laboratory Test Type 
A. Standard Proctor ASTM D-698 
B. Modified Pr<K'tor ASTM D-1557 
C. Rei;lIive ()"-"ity ASTM D-42S3 and 4254. 

Test Number (Typical Format) 
I: Initial Field Test 
RT I: Retest After Reworking General 

Area Of Initial Field Test Signature: £l"dC t1)yk~ 
PE·88 (4/95) 
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75 

- ------
ru~ ( )1 i):iI 1.11., 'I II 

a.r....a.wraDt)jJ;my:T...,=.'~ Copil's T(): _____ , ___________________________ _ 

Geotechnical Consultants ----_._- . ---------------- -_. -----_._--------- - ------------

FIELD TESTING REPORT 
PROJECT /u5tt/(' U1/Jf:. ZJYf.6'MIAl (y,r,"luh0 {!,AIO LOCATION C,;(''';AI'C; ,...z-.... L/~ ,),,9/1,(/7 L 7 
.lOll NO.1 J.;'.2j.0.1LXVl7 DATE ql315 CONTRACTOR I'dlbr~/mL' WEATHER .5t.t'l1,7~·47r;-?1 TEMP C; 5-::'.J 'S-°F 

SI'F< :II'I( :ATI( IN _.!l.jj/22 __ ~)_( .. (Z.2. __ _ 

\V'or!.; l'L'rfOl'llll'd 6·v.(1,.-1:;?c 2/,;1 .... ./ ;ri:;;;-;"'/6 c)·-J" , 5/~6?'''' .:5/,tC .S? c:::,-).V;~ L.'/ /~r-

Te,'1 
"umh ... r 

Locllion 

t\,·/' l..c.--£4/k1,J /J1JJ/' 
J-L-7---+~"-=--L----

7 

Lahoratory J);lta 
1---·-,··-·- -'T ·----·r-' .. ---- .--..... 

Ikplh 
or 

Elel';lIioll 

10r( ;2. 

I 

Soil II} 
NUlllher 

./lfjD 

T",sl 

Type 

11 

Maxilllulll 

Dry 
Iknsily (p<.f) 

IJI15 
J 

OPlilllUI11 I Moislure 
Moislure Comenl 

Conlenlly!, % 

/ J,?fi1.7 
,)(). ~ 
J.J,5'" 
Jo,.? 
;2J.'; 
.)3, S-

Field 1);11:1 

DI) 

Densil)' 
(pd) 

Q1,:5 
1~.u 
q~.~' 
iN Cj 
qgS 
qS;<) 

n;h Specified Pass/ See "(lIL' 

(ol11p;rClion % Fail 
(Olllp, 

~ 3. > I -CrUz; I fIJI:'" I ;fi,..ccILL-- ---l 

LlL/? P'-?}'j 
/3J.u 
~J:.i' ._1 _____ 

1 
.t1E,,{tc:. l/ __ 

11/3 ;d(~ It \J1 IJ7 tT 17 w fT /~I I 
If. 2. 

ffi 
H'-2.... 

t---L- ..L ..L... ___ .,_.,_L ,, __________ 1 ____ . ___ .'-_____ ._ I 

C()ll1llll'I~S/N()ll'S /p.:; ~ £: ;--E s r - - .. - ...... ----
Ii t:.l2 ," ·/E'S-1//1./1.~ $/!otJl?> /'l'J0/57c//if /00 /-r'/6// ;:...)I'1/t.t C~j'1'1/?-J(f't-)Aj /,J4J. ,.:,.",1" j'//[ /1?/j) ~'(};Yc. 

I A'/J;.J~tJ ;£ r)I£.,."/ JJA/) r)J£ ./J~f4>' /f'oU .. fp /IN' -1P/)/1/,1/\PJc .... -;J-J/'?;S'J/',S· /J,</V f//I( ,c"<V7)r,.'?Je";//<-',,,<,,/ 

rl",,/£) /JJc /J'J'i( «' r.i';J.Jt"".L) ~·;t:;;"/L'( 

Lahoratory Test Type 

A, Standard Proctor ASTM 1)·(]9H 

B, Modified Proctor ASTM D·] )57 
C Rel:uive Density ASTM 1)-4253 and 4254, 

Test Number (Typical Format) 

1: Initial Field Test 
RT 1: Retest After Reworking General 

Area Of Initial Field Test Signa tu re :vL:..~~-4';,.L-.:.;,.t:=-.t::.:::...!.....-=--=-

PE-BB (4/95) 
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PHILIP DISTRIlIlITION 

nlrlII.till.mrn.m Originals To' _______________________ _ 

COpil'S '1'( I: ~~~·"'l'ill4. ------_._--
Geotechnical Consultants 

FIELD TESTING REPORT 
PROJECT /!/Sti/ (.1 t'?{/J.,v£ 

CONTRACTOR /p!?/~,/~ A: ' 
.' 

.lOll NO. /'!?l_'?1'-.. ,,)I,1clv' -77 
(.1/ .,.,::: 

DATE J/ 0';?,.-J~1 
. , 

SPECIFICATION ;;./.57/?/ .J:> 6 if 7"b*: 
Work Performed /:Il,?y@ C'-;l /()"'./ ;T,~S7-NJ6 e) •. J .,5' C C (..'J,"C/b L-" ,C':-r " 

Tl',";1 

\lllllilt'l' 

1,{)(";lIiOrl 

LahoratolY Data 
··----,------~----.-----·----T-----------·-I---. 

Ikpllr 
or 

Elel':lIion 

Soil J.1l. 

Nllllll'l<!r 
Tt'si I M:rxinlllill I 0plimum 
Ty)1e Dry Moislure 

Densily (peD Conlenl % 

TvI()iSltlrc 

Conlent 
flA, 

,/7'/)/1 I _r-- /7-.. '/) ,.-
LOCATION L.-/r<r. ... ;VC ~.A./¥-'//.""· .. t/.,.c:2 

" ,./ .. -, 
WEATIIER '~.>~1"'4~Y /.C;!4!I'f"'~1 TEMP r;;,t -}'S- OF 

Field Dat;! 

I)I'Y 

Densily 
(pCr) 

fl/ ," 
COlllpaclion 

,'pLTil inl 1);lSS, Sl'l' .\'(lIl' 

·X) F:lil 
COlllp. 

if! 15--'~{!~tP~~{/!:(:J~/ __ ~1J~3:~_ ~~'f2 7Z S~J 4 /"1 ,- -"l£ ~tf -9f/i'" ~'t:}- 50."1<:. ~:;~ 1--' ........... -

-;~~--I----··-·---/~·--_f--,-- .. -.---L--jil~ t~:; '9;;';--~1" ~1' ,--
--;). ':;. 'II, 

~tlp--W- \V ~ '-W--- V f9~~--~}(j~£----90.)-~ - ----111= iij; _1~=_nnH_n __ _ 

COll1lllents/N otes: 

Laboratory Test Type 
A. Standard Proctor ASTM D-69H 
!I. Modifi(,:d "n)('"lor ASTM D·1,),)7 
C. Relativ' "':nsity ASTM D·4253 :md 42'54. 

Test Number (Typical Format) 

1: Initial Field Test 
RT 1: Retest After Reworking General 

Area Of Initial Field Test 

--l-----+ ----f------I---------I-----------------I 

-----, 

/'1 
(II -dJ /) %- --;f',-

Signature: /,,£f.tJ~ ;/,~), /. fir{;..'~\ 

PE-88 (4/95) 
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PHILIP IliSTHlllIlTI< IN; 

Im.Wt'ln)14a lJ , ()rigin;i\s T()' ______________________ _ -- Copies To: 

Geotechnical Consultants 

FIELD TESTING REPORT 
1'1l0.lECT tf 

.lOll NO.,!&Z$'4,.})Jo 27 

'tj·tJ e !!.rf.4dC /)1£ 6L1&,1 k 461J4'lAI~ s' (~~ LOCATION Urt-,v'£ £.,v't).lA4 
~ 7 

CONTRACTOH ~j~ /ij.~..i.::' WEATHEH \'SdIAIAl.y!iJ#?/ TEMP U·.E:; of 

SPECIFICATION AJ'7Ln l> ~t69.t' 90 *Yv 
DATE atsd1.f 

-" 

Work Performecl CJ-?-1hc z1c2.J 'z-?,S Ti.-J"~ cJd I LEe " ,J,,:> .c:;) r'/ tJr C}l..ct'l Cdr? 
7 

LaboratolY Data Field Data 

Te.'! I.nCHion D~pth Soill.D. Test Maxill1ull1 Optill1ull1 Moisture Dry nil) Specified I'a.'s/ Sl'l' '\otl' 

,\ulllht'r or Numher Type Dry Moisture Content Density Compaction % Fail 

1'1~\'ation D~nsi(\, (prO COl1tl'l1t% nll l (prj") COlllp. 

J'/J S(f 'r~ s: /-.(.(.1(~,.,)./Y1j)j UP/~ ,£5/0 ..4- ./dJlS" ./£:s- v<O,~ 91,g 9 ~,C;- 9u!/n" fJr15S 1 

~y~ 
f Ido,'7 90/7 gCl·1 

, 
~AJt..... f?6k'oi ,--,/!?f7bST 

., ,~ IlJ ,''7 JoD, 'i 9(p,';' 1'1155 
"T 

.,) 

:r3 lot, / )~?)7 _1jJ 1/!45S 
:} y ,r; 

I ',. I Ji,t; /orrz; /o').,-c;, p;f J,S-

lll2 ~( \V \;/ ~ ~ ~ jt?1 )0//; I]. I v'" P/l-$5 

-----1--------------- -------f---

COIllIllL'nts/Notes; if;; If ~ If. 5'1 

Lahoratory Test Ty[1e Test Number (Typical Format) 

~~ A, Stand<lrd Proctor ASTM 0-698 I: Initial Field Test 

B, Modified I'ronor ASTM D-I557 HT I: Hetest After Heworking General 
Signature: C. Helative Density ASTM 0-4253 and 4254. Area Of Initial Field Test 

--- ~ --

PE ·88 (4195) 
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PHILIP -----
I )ISTIU 11l111( IN 

I.r':lI 1 iii i . Y • i..",..,-;rtt Origin,II., T(): 

<:()I>il' ..... 'I(): 

Geotechnical Consultants 

FIELD TESTING REPORT 
PHO,JECT A/..S/{/t C/fIlA,J't. -'--LOCATION _______________ _ 

JOB NO. rgY~~2()l)a· 7 /' [)ATE (fPlJ/qj 

SPECIFICATION !}S liJ1 P 67 f 90 ""'/-0 
CONTRACTOR WEATHER TEI\II' ___ _ 

Workl'erfol'Jl1l:d COn1t1~C(.'"iJN '/tS,/J"J6 OA.,) ,c-/~J-S/f Cz/4Pt:. IJtfc/l/ /.rJ/-J-r I('tQUI~Et> /(;,11 L.;p-r 
//j /Pf'/I(~1/ G~/f09 

Laboratory Data Field Data 

Te.'! Lc)(:al!()n Deplil Soil I.D. Tesl M"ximlll11 Opli111l1111 MoisturL' Diy (Yrl Specified 1'~lssl See \ole 

'\Ul11hl'r or I"umher Type D,y MoislUre CO'llenl Dellsily Compaction o/c. F"iI 
Elev,lIion Dcnsily (rcl) Conlenl % nil) (pcf) COIllP 

3<; 5'H: '1b5) 1. IX;,-f1)cW MJJI' h.JJ1~L~T /,sJeJ 4- )D,/:> Ifs- /q 0 L!2j, 7 I u/..), .2. - '-joe;:; IPASS 
J[' ) 7 J 

I rJO._( q;?,D M,o " IFHlL 
31 / / / .2D,f' Cfl/, ~ '~(),3 I P'!/J'5 
~f J I \ J I J I ~, r; 9q V 1il, () /1 Iff~/ 
-~ t, I< V/ Vj V \f W (%, .;{ /00,4- C)1tf VI PI1~~ 

-+._--- ----- _.---------

Comments/Notes: R:;::; I?t 'If Jr /-};::'Tf./<. Co n( fol L 71 tJ -,I.~ 
• 

,1 D [) /1/JJAi/fL 
elY!L, 

Laboratory Test Type Test Number (Typical format) C A, Standard Proctor ASTM D-698 1: Initial Field Test ~' r !J(? -. j r __ 

13, Modified Proctor ASTM D-1;57 RT 1: Retest After Reworking General 
Signature /1~1;JJi~ (" 'tive [)ensity ASTM [)-4253 and 4254, Area Of Initial Field Te~· 

'{/ I 

'---
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THE FOLLOWING WAS NOTED: 

@2 7;00 Ph, ltD 

rncule . 7fte Deop Ie 

(00 teo clo r Co 

IlzR ami 

manu!'" foe the 

f'lnJ?t"'l.:! 
r r 

<v It" ncocedurer 
,7 I 

of 

, Me 

Ora c\il'e duce i(! cqCe 

COPIES TO _____________________ _ 

4- p6d1o rD. 
7 

Me 

T;O. hut- (jave. Pz e « cVz 0 

.,La 

I 
t4c.t 



I . . 

~est Sand Bank Road 
P.U. Box 230 
Columbia, IL 62236-0230 
618/281-7173 
800-733-7173 
314-241-1785 
618/281-5120 FAX 

TO 

THE FOLLOWING WAS NOTED: 

® I:ao Dalce Ii;;vtib 

an S, 'Ie, T then 

hc..rI 4. Ih (ll'c/" r t" 

,-
!kl? Call fro ... at-

of /1. 

; A far It:! erI tb e 

J of Y-

OATE J08NQ 

7'-IR-97 I'X .J ;)8' 

1& . - R '~r hI ~ ,-,1 .. A"/' 
LOCATION 

L.Pt'I" (0 If- .-
CONTRACTOR OWNER 

Ph~'I-'~ 
WEATHER TH~P. 

{'!'-h('" 
• al AM 

- al ~M 

PRESENT AT SITE 

t1.,c .. M e 
7 
nCd c ,titee La,;! 

9 N -oro .s;"'a Y 
7 

khc I- ft, t <1 c,LL;CC I 

/E .<'6~ faev /,c ,the oJ Ca/) L; 4 ./ 
? } 

d(\ 

5a/d flu,f ofhD f&' ,.,{, ''';5 hh d"d eel Can 4b J t? HI-fi C4 I &(1,1.,/u,.. .... CC a ..le4"-

an a<,)' a f ,i-h e <,t. j 

tfE-

/. cd tcc II eel 

(0·'1 DUfl 
I 

co ...... da (I
J 

to /11 si ... 11 ziG., 

c4 e hil ,it 1)10.( e , 

7~(JO Elz,i £? 
I 

d,. tleck'''; 
I 

r t/,Po t'n r:" r .n e cl 

J 

£il d,/f'C ,th" 

Mc Lie 

COP1ESTO __________________________________________ ___ 

; 

Ol!11 Eln lye "r 

~ 

7 

thai ,"t 

Use 

f-~f 

, 
,--



PHILIP DISTRIBUTION: 

I ~a'J I iltlWd ~"i l;1 g Origin:lls To: _____________________ _ 

C()pi~s To! _________________________ _ 

Geotechnical Consultants 

Pass .2 Cif r 
FIELD TESTING REPORT 

PROJECf £ 1"« n , AI 11/ Q;l'" B~ 'DI c; NI r,r,,#.~ LOCATION CLan e I T;, 
I 

JOB NO. IS.J ;I.e> DATE 9-( 8 -9 Z Ph, 'lLJ WEATHER Cleae TEMP °F 
I 

CO NTRACfO R 
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." , II I 

3~ /i',g- 9l.:J. 91.t1 hJ,'1 11311".~ ~(J"'91.ro 

~~R"- /7,2 I/O]. S.. fl7. 9 R,.J:S' II ' II 

.3.3 \,1 ~/ \ --'J V ~I \II ~/ 1!.5 1m,,,," 9"8 . \' PdL~ rw' '-C' • .'1(1 '19 ~:lO 

COll1ments/N()tcs: 

Labor;Hory Test Type Test Number (Typical Format) 

A. SI:lIldard Pnll'lUr ASTM D-69H ): Inilial Fit!kl Tt!st 
n. Modified I'rcK:lur ASTM I).) SS7 HT ): Hct~st Aft~r Reworking Gt!nt!ra I 

Signa[lI~:I' ~ ~ C. Relalive I' 'y ASTM 1>·42S3 and 42')4. Art!lI or Initial Fi~ld Test -.-
--





PHILIP 
210 West Sand Bank Road 
P.O. Box 230 
Columbia. IL 62236-0230 
618/281-7173 
800-733-7173 
314-241-1785 
618/281-5120 FAX 

TO 

THE FOLLOWING WAS NOTED: 

Oll c Ie. Wa, ten COn t,·jtl(..p 

fa he,!) he, 

Co.,. ac.. (. ./-loa , fl!'.l/= 

DATE 

fa alb" un , 

I 

" 
C/,et~ 

be",,, 

14,. 

C"'QLb 

10 1 '1 

l,fMd 

; at 

: al 

£./( co/) 

/'E!- tf,c,.,L ,j 

50 I LcdlC iee t r~ raj) q,.ea 

ar~4. krtz 
'::;·-:0/, 1,1/ J 
.L L Cd _ vV' or en c, " ! 

@ y: 30 A/I a CL'l< o£ 

tl, c 

0011 
I 

au ttz e no" II, e4?(e-

COPIES TO _____________________ _ WTI~I1IQ) mJJ>@illlr 
SIG~'~ ~ 

AM 

Pr .. 1 



-" 

I AILIP 
1137[fJIIEl;l.', I ~ ~ i ,:11 
-alla __ -
Geotechnical Consultants 

DISTHIIH ITION 
(lrigillais To: -----------------------------
Copies To: _________________________ _ 

FIELD TESTING REPORT Page 'J of y 

PHOJECT Dye 8"riu { Gra~"cO LOCATION err-he,:z:, , 
.lOB NO. 1~.7 2 fC DATE 9-30 -9 Z CONTRACTOH Ph, it' .1 WEATHEH C/,..c.,. 

I 
TEMP °F 

SPECIFICATION ________________________________________________________ _ 

Work Performed ____________________________________________________________________ _ 

Laboratory Data Field Data 

Test LOGllion Depth Soil!.D. Test Maximum Optimum Moisture Dry % S~eifi<:d 1';1."",/ Sl'l' "ote 
Numlx:r or Nllllllx:r Type Dry Moisture Content Density Compaction % Fail 

Elevation Density (peD Content % % (Ix-I) Comp 

J If (f), 5f'L_L~/ __ j&t;tJ.~/I_!14fJ--- . ~t_~'l't __ _ F&--J~ ___ _A __ _ IOr~ j~L -.lil __ _~~:L _ _ __ 2M __ L2_S" ______ _ Eeul ___ ._ LJHb_r.n_,40!tjl3 o. I 

}S~-Q -i-I- t Iff. I /(X), ;. 9~,9 Pcus 1L:ZII_fCS" Joyt;OffO 
:--- , 

J!tJi'L_ -------- -,---.--------- ------------- -----~-- _._------- --1- --_._-- I_~,'l lJ)J,O _ __ 9.2 't Ec.s..s ___ I.1Jib_.[p/-3a!15.I.lO ___ 
.3~ ,'Ii 

----- ---------- ------- --
Jed ~'('f f----- /7, J 9~s 9~,/ ~h~ /Vl2l () ,,lQ ~ Z '£Q 

.3, RT II _ ULL ___ .~-. .3!t~ __ _&_~s __ /1 I 1/ 

---_. ----_._----_. ---- ... _--" -- .-- - ------- -- -.~- ._-- ---- ---_.- .-----1- -------- ---- --_. --_.- _.-- -- .. _. __ .. _----_ .. _-

j'7., >' . - '). n J _ __ ___ _ ,_ _ _____ jI~-,--l_ ___ jOI,L ________ 'if'.- ~__ ________ f}~~__. aIL (. ;lS;_Jj}-'dJ.1S_ 

3~~--r-------------_------f3d 17.9 /(Je.,g 101,0 /i.$,S iJ.]/IC.1h, .lQ~2Lx6 
.J.~~---------y---------\V------'-( ---- ------------------ --\!I--···-\V----- _ti.LlJ ____ .I()!,Jt: ____ tJ5.._~6_ -- - ... - PpS!; J3 11 (",o,3O 'r91f'o 
~V~ ________ ~ __ . _________________ ~J--~-'----\!L \Y )a,Q LOO-,-l 111, 7 jf __ &.u.. lJ:)11 SfJ-S 3otr;).Q.S 

Cc lmllle n tsl Notes: 

I.ahorarory TL'sr Type Tl'Si Numher (Typicd Formal) 

. .'\. Sundard Proctor ASTM D-6s>H I Initial Field Test 

B Modifit'd Proctor ASTM 1)-1 ')')7 HT I. Iktcsl After Ikworking General Signa{l!i~~ --:f3r. ~ C. Ikl:Hivc I lCll.~it}' ASTM 1>-42')3 and -H')-i Area Of Initial Field Test 

--
PE-88 (4/95) 



. 

PHILIP 
firm; I I): I iii I ~ID~ .......... .-.-----. f 

" 

Geotechnical Consultants 

DISTHIIIlITION 
I Jriglll;lb To: 

COpil'S To: 

FIELD TESTING REPORT Pas e 

PHO,lECT Die Bue/al ~rctj~d.J LOCATION L"canJ~ Ih 
JOIl NO, /'?J')'fC CONTRAcrOH Ph, l:to WEATHER Cle4, r 

" 
DATE 9-.}O- q /' 

]o+lt 

TEMP OF 

SPECIFICATION ________________________________________________________ _ 

Work I'erforllled _________________ ~ _________________________________________________ _ 

Laboratory Data Field Data 
Te.'1 Location Depth Soil I.D. Test Maximum Optimum Moisture Dry 'Yo Spedfied Pass/ See Note 

:\llllllx:r or NUIllIx:r Typc Dry Moislurc Conlcnt DcnsilY Com p.tCl ion % Fail 
[Iev.llion Density (pef) ContCnt % % ([X'D Camp. 

I.; 1. :,'f' .<",:>p ~J"I- t..o(u/.,'nJ~.n ilfh L'If 85-):;;" A lOS'. 7 /~ if It,. b IIIII-, '" ?iJ,~ C;S Pa~ 011' ".5. 30l;'jU'c) 
,,~}) I I 

I 
/1 I I I I J /7. If III t;; <7 Ino ;;I. I PtU~ /,)IIc..r:n ']01,9 1M 

If\3'?,I:-'~ \tI ~ SIA ~ V tV V 'tt J<?, 7 /07, " 101, tr 'lI fo.!.5 /.) II c.c.n :1(j~9/~C) 
I 

1--. 

c( )Illillents/N(>les: 

; 

Lahm,llory Test Type Test Numher (Typical Format> 

A. SI;lIldard I'rol'lOl' ASTM D-69H I: Inilial Field Tesl 

1\. 1I1odilil'd I'rlll'lOf ASTM D-ISS7 HT I: Rl'test Afler Heworking General SjgnatLlcg::d2oh~ ~~---=-== C. llelali"\;' Ikl1sity ASTM 1>-42S3 and 42S4. Area Of Initial fidd Test 

- -

PE·88 (4/95) 

I 





I-'HILIt-' DISTRI BUTION: 

m'1lill]~M I ~:i lIlI Originals To: _____________________ _ 

/ - Copies To: ______________________ _ == 

Geotechnical Consultants 

FIELD TESTING REPORT 
PROJECT DXt- .()11B. l/1't...- Gt10UJJD$ LOCATION CJ"tt'fA/! .EN 
JOIl NO. ) 8128 DATE 10 -I - 4 7 CONTRACTOR PH) L 1 to WEATHER Co L..tl-rd~ t- TEMP .s:-tJ- 70 °1 

SPECIfICATION ~:r.n, .)) /.;7 g 

Work Performed ____________________________________________________________________ _ 

Laboratory Data . Field Data 

rt:SI Locllion Der1h Soil!.D. Tesl MaximUIll °rtimum Moisture Dry % Srecifit:d Pass/ St:c :\otc 
1\umbl'J" or Number TYre Dry Moisture Content Density Comraction % Fail 

Elel'ation Dt'llsily (ref) Content % % (ref) Comr· 

q'~ 2CJ ..5l f.11::.! -/" LeX41/ ,,1,-./ A1A n ~ ~{r-f /JS -12- it h)~'7 ITt; IS,1... } Db_,L )00 7, ~b% 'f/.l.p, 

_'1s:.~D _ ._ .. _------j----_ .. __ .. ---- _._- s;tlll./pr"".. 1---/---I-l I I LJj~ j_O~,7- IO~,3 --- Ba.5j_ 

-if~1f 'Y~IJ LJfl r)..) 10 Jo L' ot -.:, 1.0 Rt» 
H- I ~({P L),C-( Jt ,8 102./ J qb/~ PA-Ss. 

i4f.11) ----V--·-- ..... -_.- z,.1> Ur-f 
~ 

, dOd j DtI, t; 91.1 Put-55 
tfe, 'Iq z./.JDuf'r \1/ \If ~ \Ij is L /05.4 ~qJ7 ~ fib':, 

---.--

._--

COIllIl 1I,:ntsl N DIes: 

Lahoralory Tes! Type Tes! NUJl10er (Typical Formal) 

Signature ~£.~ A. Standard Proctor ASTM D-69H 1: Initial Field Test 

B. Modifit:d Prol'tor ASTM D-1557 HT 1: Iktest After Heworking General 

C. Hel:lliw DenSity ASTM 1)-4253 :lJ1d 4254. Area Of Initial field Test 

--

PE·88 (4/95) 
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.-... _ . .- I JI:"IIIUIILJ I lUI';: 

IT !:!iI;:I!=( 1::,1,::1 ~=: ';:'="'=' ~ !.. •• 

Origina Is T, >: ____________ _ 

Cop ie, T,,· __________________________ . 

Geotechnical Consultants 

FIELD TESTING REPORT 
PROJECT C,f{ArJ t., DYE- Pt.l-f(,IAt- ('t~ t.V,j 3> CAP I.OCATION elf A,J (. N.4JA L- 61? J,- €.. 

JOB NO. ) 832.-'8 DATE 10 .... 3 .... 0/ CONTRACfOR .pH JL I to WEATIIEH ~,.J~'I TEMP S-c;'-J¥ OF 
. I 

SPECIFICATION _______________________________________________________ _ 

Work Performed er)h1eActlD...J frS7).J4 ~r E-I?<.c })n~-r h...e rou,.)r>.1T)""J eAr' 

Laboratory Data Field Data 
I 

TeSI LOGuion Depth Soil!.O. Test Maxillluill Optimum Moisture 01)' % Specified Pass! See 0iotl' 
I Number or Number Type DI)' Moisture Content Density Compaction %! Fail 

Elevation Density (pef) Content % % (pef> Comp. 

~'"iS Uff¥3 A /D~'1 /8,t! /9.0 /oi.J.o 9/,3 95% ~.u " 
Stf -nil l.tCAf)o"} Al1~ 4S1:z.. I 

Sjy(, I Uff~t,.. 1 , I J1. Y /vc;:O q9~3 J /'9fSj I 

5$\1 / LJ~r IJ-z.. J I 17. ~ q~ ,1; 9/.> / foJ)/.., ----l 
5-.z..P... J/ L/Pr-tft.- " I ',,- }g, I J()O,~ 9S:o Ir- &1SJ 
5~'l~ VI /..JM'~ V V l' VJ 11.~ )02.. J -J~~ ~.H --,-

Comments/Notes: 

Laboratory Test Type Test Number (Typical Format) 

A. Standard Proctor ASTM 0-698 1: Initial Field Test 

~~ B. Modified Proctor ASTM 0-1557 RT 1: Retest After Reworking General 
Signature: 

C. Relative Density ASTM D-4253 and 4254. Area Of Initial Field Test 

'---

PE·88 (4/951 
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50 
5'1 

l/ f 
5'1> 

... n ....... 
.nl!lJi(IJ~IM 4am 

Geotechnical Consultants 

IJI.')II\II)l.III\')I'. 

Original., T,,, _______ _ 

Ct )pil'S "1'( I. ______ ~ __ ~ _______ .. _________________ " ___ ." _____ ~ 

FIELD TESTING REPORT 
PROJECT t/(ANf:. 1>Y( .(i,/RIAL (ij.t<tJdAi;> C.4,P' LOCATION (! /''''.;1/( . fAIOlA-NA-

t 

JOB NO. )8 }z..$ DATE /0)7/0,7 CO NTRACfO R y:JJ/1t),KJ WEATHER cStJ.J-1ly TEI--II' t'o-iO , OF 

SPECIFICATION .4..57 J11 1> 6 rtf' 

Work Performed ~ ~ t-~~ I~~ 

Laboratory Data Field Data 

Tesl Localion Deplh Soil \.D. Tesl Maximum 0plimum Moislure Dry 'VI, Spccificd Pa~ .... / Sl't' \'Oll' 

Number or Numher Type Dry Moislure Conlenl ()c'nsily Companion (lA, l':IiI 
Elevalion Densily (pef) Conlenl % % (pel) Comp 

51} ,Sf',~1~r ).OCJ1/J,;..J MAP L3s 12- It 1~S:"1 )3.(f l6.i q~; C)O,I_ q ...-0' ~A)t-- .. ~~ --,,- _. -- - --_._----
5"5 I 1 l,il. I JOD, 1 qs,z.. rAIl-

5'fo I I lIP. 3 102,,1 q7~ /'ASJ 
5t.f~ I 

I J )~8 )cX) • .;- liS: ) t--'t- ~,JS,_, 
6"~fi. 'V f ~'I ~~ IV Joc: z, 19.Lj- -- -------------

L~.3 f'AS~, 

Comments/Notes: 

Lahoratory Test Type Test Number (Typical Format) 

A. Standard Proctor ASTM D-698 1: Initial Field Test 

Signature, kJ21;:::t::) n. Modified Proctor ASTM D-1557 RT 1: Retest After Reworking General 

C. Relative Density ASTM 0-4253 and 4254. Area Of Initial' Field Test 

-- ---- --- - -- -----
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CONTRACTOR APPROVAL FORM 
NSWC CRANE 

DYE BURIAL GROUND 
INTERIM MEASURES CAP 

SUBCONTRACTOR NOTICE OF PREPARATION 

Area/Item /'. I / 
(ready to.: inspected/apprOVe~d): ~- t-IU/VeI,C)"j/~ - .diA tlll~~ 
Date: 1!L1J!9../ HIe ve:.kA ~I I /. 
Comments: 'Jill? zrc~- ~,/j ..,- JJ etv~ f--I-w-( (!fflj):?Lrhtfl/L lef.1!J..itf __ _ 

~~ SUbCOO actor's Signature 

A-~ 
Title 

CONTRACTOR APPROVAUDISAPPROVAL 

B'" Approved 
Date: 07-/0 -re 

Acknowledged 

Acknowledged 

June 19, 1997; Rev.O 

[J Disapproved 

v14~ CI 
Date 

02200-14 
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Field Inspection Checklists 

NSWC Crane 
SWMU 02111 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





(@ MORRISON KNUDSEN CORPORATION 
Engineering. Construction. & Environmental 

Checklist Tille 

ITEM 
NO. 

SITE PREPARATORY WORK 
Dye Burial Ground 

ITEM CHECKED 
Accept/ 
Reject 

FIELD INSPECTION CHECKLIST 

Checklist Number Revision Dale 

DBP-01 NOV 95 

REMARKS 

Checklist 

Page 1 of 1 

VERIFIED 
BY/ 

DATE 

PREPARATORY INSPECTION 

2 

3 

4 

5 

Conduct preparatory phase meeting 
prior to initiating work items for site 
clearing, stripping and cutting. 

Verify submittals required by Vendor 
Data Schedule have been approved and 
signed. 

Conduct on-ground examination of 
areas to be cleared and identify items or 
existing features. including plant life, to 
be undisturbed and protected. Resolve 
discrepancies prior to commencement 
of work. 

Ensure that a Decontamination Plan has 
been and 

Verify that a review of Safety 
requirements is performed as a part of 
the .-'''pa,a.u,y " 

•• >( •.•...•..••• i)· •. • ..•..... ' ....• ,....... • .••••. )\. .' .••..•.•. > .•.•..•• , •• «/ •..•• ' 

2 

3 

4 

Protection of items not to be removed 
or disturbed has been provided, as 

Verify that dust control measures are 
available and effective. 

Verify run-on/run-off controls are ready 

to ""P'''''''''''' 

Confirm work areas have been located 
with the limits of work clearly 
established (stakes. lines, monuments). 

Specific Item Identification or Location, as applicable: 

5u'o. For ~W,,~"'t\O" D~ 
\'\e.t' '0 <-\<lec. ~ f\O;' be .. '\. 
~lI. \, ...... ;\\-e.c:\ 

~~'- Go'<\~\(\e.1't\ e."", ~rec... 
""'Eo t>e..e." (\c:.\o~Jted. 

;-0 ~vc~ "'I(\d\.~(\~~-r 
~"t~-\\a,.\ ~oos1\I'\~ -ta-ees 

------~c:..c:.Lp-;- I~ 0 F t'l..~,:.. ?~"taE ,",IlErna" L.. ~\ ~ tc:...'7 
OtJ/18/Q) 

v,""'''-'. 

(\'*" "",,0 ~ ce:ed 
\\r'\~ "~ve be-e.1\. ctppr-ouecl. 

Morrison Knudsen Project Delivery Order Number Checklist Title 

I NSWC - Crane, Indiana 0009, Statement of Work #007 SITE PREPARATORY WORK, 
Dye Burial Ground DBP-01 

PAGE 1 OF 1 



@ MORRISON KNUDSEN CORPORATION 
Engineering. Construction. & Environmental FIELD INSPECTION CHECKLIST 

Checklist Title Checklist Number Revision Date ChEC":·51 

SITE PREPARATORY WORK 
Dye Burial Ground DBP-02 NOV 95 Page 1 of 1 

ITEM Accept/ 
VERIFIED 

ITEM CHECKED REMARKS BY/ 
NO. Reject 

DATE 

FOLLOW-UP PHASE CONTROL 
oQloe 1!.,,~"T c.o""'\"'''i!.. ~b 1 Verify ground surface vegetation indicated for 09/ ~ ~o~., CAll 

removal. has been close cut to the ground. and ~ \\-OC04..-M clippings removed from construction limits. 

~P!a U4~ ~uu.14 ~~ 09/06 e.'~T ,o~~''''. l.)~ 2 Verify ~ '8 r!ii'80e 3[d~fJ'. roots, 0911D IoU"" c.o~.I'M" debris. or other deleterious materials not 
suitable for reuse, ""~V~ , .. It.&N\OV&O ~c..cecsr 0,)/2,1.1 &J(.{rl+ '-'\? CD 09 .. ~-1' 

'9"Oq,U.OW \\~~ 0""",, 
3 Verify final removal and disposal of cleared 

and grubbed wastes in an approved manner. 

4 Verify stripping of topsoil and stockpiled for 
'~E~~ O~ snz.\?~~~ 

~~ 
final restoration of the &ite lI.oollej 'Re Q r'e ~JB I\c..~ 

1't\~\~~\~L - L.''tT\..E 

.iwFial CaP. --_ ... OW 1).'V..tz.Q. "Tt) ~C ~~\'- ~'TGcnbc.. 0.-1"-", 

5 Verify removal of excessive grass and other 
'"OO~~OW ~~t.\\\ tc\& 

~ vegetation from topsoil. CAp cu-eo- C9-1.\.Q-' 

~~-\-
,!>O~~I.AJ (:\U.E~ '-.), 6 Verify topsoil around the trenches are 

stockpiled and protected from erosion hazards. O~ -u-q., 
7 Verify standing (ponded) water within the 4"& 

construction area has been properly removed ~~ -CSot"G...~ 
O'?-c6-fg prior to work activities. 

8 Verify the required grades and dimensions of 
f+cC.~ 

~b,,~L ~} 
the completed site preparation by survey. ~-30-'f 

9 Note exposed contaminated materials during 
II\~~\.. (.OI)Ue.4 4>S 
""'"" 1aO,,,- OC" ?\MT~ 

grading activities for the possibilities of 

I\~ c». .. \~ 10- O"L-'l7 equipment/personnel contamination. 

10 Verify completion of the site clearing activities ~e, 
is complete and in accordance with the ~CocA#t W-~'"'·~1 
approved work plan. 

11 See that corrective measures have been C.c:.Mo1 plt. 'h t.."""'\ 41> 
performed. verified, and documented if ~C?p\ ~\;-~ E1rCl(.'i..'S. CO~ 09' -/ ~-"P applicable. 

~DD/TIONAL NOTES OR COMMENTS .s'7l:NNP~ I 
OP/-"7 1'1£ ~~"- ~ ~ 

Oq/~() AI 6:I,.c. ", e"p 

Morrison Knudsen Project Delivery Order Number Checklist Title 
PAGE 1 OF 1 

NSWC - Crane. Indiana 0009. Statement of Work #007 SITE PREPARATORY WORK. 
Dye Burial Ground DBP-02 



(@ MORRISON KNUDSEN CORPORATION 
Engineering. Construction. & Environmental FIELD INSPECTION CHECKLIST 

Checklist Title Checklist Number RevIsion Date Checklist 

RUN ON/RUN OFF CONTROL 
Dye Burial Ground DBRR-O' Nov. 95 Page' of , 

ITEM Accept/ 
VERIFIED 

ITEM CHECKED REMARKS BY/ 
NO. Reject 

DATE 
.. .. 

:. 'Preparatory Inspection 

, Schedule preparatory phase meeting to 1.~\3~~ 
ensure run on/run off control measures ~~ are understood and effective. di-D,?- ~ 

2 Ensure that a Run on/Run off Control \\c...c.JIi)T t...:~ 
Plan has been developed and approved 
by the Project Manager. ott-G~ 

3 Review work. areas requiring either l.)b~~ 
permanent or temporary protection from ~CC£~ 
water run on and erosion control. O~ -OC\. -ct7 

4 Verify that adequate control products 
such as bales. silt fences. and 6 mil. 

\0 y,.,,\ ~ \ct'!>'~c.... L::a C>'&~ 
plastic. are available and in adequate 

0,\ -O~ -ct.? quantities to provide effective C\ c.CC' p \. 
protection .. 

Initial Inspections 

1 Upon commencement of site activities, \..~~W 
ensure that adequate physical 
protection is provided to prevent \\c.aep\-uncontrolled run on/run off. OC\. ... Oct.-'Vl 

2 Monitor open excavations to ensure t.--.. -e ~1'e."- G\.\ L~ ~~\a.'r 
that physical protection is provided to 
prevent storm water entry to the 
excavation. ~c.c..o."t oq ... \S ... 9.1 

3 Ensure initial compliance with the L~~'2)~ 
provisions of the plans discussed in the 
preparatory phase. ~ c.c.e.c.\- 0'\ • IS -17 

ADDITIONAL NOTES OR COMMENTS: 

Spectfie Item Identifieation or Location. as IPphcab'e: 

. 
MI( Project 

I 
Delivery OrOer Number Checklist TiUe I Poge t of t 

NSWC • Crane. Indiana 0009. St.tement or Work '007 Run On/Run ON Control OBRR .at 

... ~ -



@ MORRISON KNUDSEN CORPORATIOr-.. 
Engineering, Construction, & Environmental 

FIELD INSPECTION CHECKLIST 
Ched:liSI TiTle Checklist Number Revision Dale Checklist 

RUN ON/RUN OFF CONTROL 
Dye Burial Ground DBRR-02 Nov. 95 Page 1 of 1 

ITEM Acceptl 
VERIFIED 

NO. 
ITEM CHECKED 

Reject 
REMARKS BYI 

DATE 

Follow·up Inspection 

1 Verify that all excavated materials 

~~ 
LSf, 

planned for re-use are properly 
07 -7..0 -qg stockpiled and protected from erosion. 

2 Ensure on-going compliance with \-~~~rk. - ~~-oel 
stormwater prevention plan for Run-on UJ. 61\ w~ ,\>et""""e.l. 
Run-off controls as discussed in the 
Preparatory and Initial Phases. 

3 Verify the readiness and effectiveness L.j~ 
of temporary erosion measures, by ~c.c:.e""" (;'7 - 2.0 ·18 adequate use of berms and perimeter 
ditches. 

4 Verify 6 mil. plastic is on hand to be (\c:.~pt-
10 t'f\\ l. Qncl (ol'\'\. ~~~~~ 

used as covering to prevent erosion of 07- 0- e 
cap layers during construction. 

5 Ensure that water removed from 
II) fA 

t.lL E.~~ Luq"'l.c.r ~\ClC.ea. ',\ 
excavated areas is properly 

~{:\c.. ~t\"-ci\SpcsctJ 64 characterized prior to disposal. 

ADDITIONAL NOTES R COMM NTS: o E GnoI'S 

Specific Item Identification or location. as applicable: 

MK Project OelivefY Order Number Checklist Title 
Page 1 01 1 

NSWC • Crane, Indiana 0009. Statement 01 Work 1007 Run On/Run Off Control DBRR -02 



(@ MORRISON KNUDSEN CORPORATION 
Engineering. Construction. & Environmental FIELD INSPECTION CHECKLIST 

Checkh., TrtlE :necklist Number RevIsion Date Cneckllst 

Soils Layering Backfill and Compaction 
Dye Burial Ground DBF-01 NOV 95 Page 1 of 1 

ITEM 
Accept/ 

VERIFIED 
NO. ITEM CHECKED REMARKS BY/ 

Reject 
DATE 

Preparatory -Inspection 

, Confirm an appropriate proctor (i.e .• 
~c..c.&,"," 

'l~~ ~f' ~tO~c.,\~ 

~ ASTM 06981 of the soil around the Dye ~\5. ~,~ 
Burial Trench to be used as fillfbackfill I~~IO:-~~" \~'18L!-_ (If-I""" has been performed and approved. 

2 . Confirm an appropriate proctor of any 
~c.c:.e.p+ 

1Q/:tM"O'tol \1aa-e. 'V'I.\Ie. ,,-\ 'SQ"\w ~ ~% necessary designated borrow source ~p\e+.\ ~ ~~ ctJ-29-97 has been performed and approved. 

3 Confirm work areas have been located ~S E. 6c2T ~ ~"'t\~~\\Cl" 

%a'7 with the limits of work clearly 

~,c:atrl s.,,~\cl..t""" \\~\'h,- S~r\l6le' established (stakes. lines. monuments I 
and that the lines and grades called for 

~c;~ ~ At:ecI ~ Sir 
on the drawings are understood. 

4 Verify that proper equipment is on hand 

~c.c.etrl-
<'~P'c..;.o,. -:t~e"iP'\ ~ 

~ and appropriate for placement. grading. S1)-4I'OD ~RJcT c::"cu"-·~ D?-/~-'" and wening and compacting soils. 

5 Verify precautions are taken to ; 

'/':.9-/~. 9'1 
preventfcontain the spillage of gas. oil. /Ju.ty-l slurry. etc. to assure compliance with 
the base spill plan. 

6 Verify preconstruction elevation survey '!p,t! c..p'-~ ~~t!t{ % to be used for measurement of JJ~t- ~,4/~ /d.'? ,,;?..s:;: earthwork. if applicable. is available for 
"-/~-97 and prior to conducting earthwork in a 

given area. 

7 Verify that earthwork is performed in ,l/c.c..,,-f 4~ accordance with the drawings and (}'7~·97 
within established bounds. 

ADDITIONAL NOTES OR COMMENTS 

&~vQ.-ha" ~ Q.re~ \~ c!ct~"" ~'" Q'-\'\?"-t~cl - \owe,,... \\~ Q.n: -to 
be ver\~~c\ t.\~\no ~~C:\,~ Q.WoA- \\~ o.re -\0 'D... d.aft,h'~ U'fpe.r 

o.~~ t't\o ,5\",,,,E:, -tc.s-1e,c! "c E.r\~f'e. qc:\\YJuk GC"""P~c:\ \0", ... 

Morrison Knudsen Project Delivery Order Number Checklist Title 
'Soils and Layering Backfill 
and Compaction Dye 

NSWC· CRANE 0009. Statement of Work 11007 Burial and Compaction PAGE 1 OF' 
DBF-O' 

............ 



(@ MORRISON KNUDSEN CORPORATION 
Engineering. Construction. & Environmental FIELD INSPECTION CHECKLIST 

Checklist Title Checklist Number RevisIOn Date Check.llst 

SOILS LAYERING BACKFILL AND COMPACTION 
Dye Burial Ground DBF-02 NOV 95 Page 1 of 1 

ITEM 
Accept/ 

VERIFIED 
NO. ITEM CHECKED REMARKS BY/ 

Reject 
DATE 

Initial Phase Control 

1 Verify that the equipment selected is L~~ ~O\\ -To 'oc:. ~~~c:\ (!) 09/'t-J q., 
unlikely to rut or disturb the graded A (.~crr \.o..I\~L..... u.."? ~ O""t;.<=.t'"' • LJ"B area, especially over the trenches. 

2 Verify the likelihood of exposure to \\ c.c..e.~ 
tlleA 'f'\ ~\ \' 't:l ~t'\8 ~ p"e~~ 09/l,.,/ttG. 

contaminated materials during the cover W\;-\'" c\C)'Ut' ~ 1-;n-U. ~ l( 4'5 construction. ".IIN ,," 7 .. cA,....,£s ct' TI_ 

3 If no contaminated materials have been 
~(.c.e.p+ 

(.01\;'0.1\"\ \1'\.G:t:L (. ~c.~VC4.,\\~<D 
noted, modify decontamination -
procedures appropriately. f:It),;\.. M~ bCl< &lv"," '('e,II'\C\A \ 

4 Verify the prepared surface for cover \\c.c..~-T -:r~~ ~~~ 07- /0 -qe 
placement has been inspected for 

~ ~b'-\ L_fB debris, roots, sharp objects, and large 

ac.c:.e.a\"C\1\C.Q,. .I) S"'~ b.. particles. i'Q:.! 
"-' -c;r 

0(.- 3O .. Qa 
5 Verify that the cover materials delivered 

to the site have appropriate ~c:.c.u--+ '-.)P.:I 
certifications (i.e. geosynthetics). 

6 Verify cover materials (sand, biotic O~-)e-~ 
barrier, and topsoil) have been approved ~c.ep~ "-)6 
and meet the requirements. 

7 Verify the delivered cover materials are 
0(,- 3a- 98 

documented to be in conformance with ~c.c.e,-\ LJ~ 
the drawings and specifications. 

8 Ensure protection from the elements of 

IJ~ 
OG,-3D-9, 

cover materials at the temporary site ':)6--
storage area. 

ADDITIONAL NOTES OR COMMENTS 

0 ~ ~O-l.f\d ~-\\O~ F,\\ 

Morrison Knudsen Project Delivery Order Number Checklist Title 
Soils and Layering Backfill 
and Compaction Dye 

NSWC - CRANE 0009, Statement of Work #007 Burial and Compaction PAGE 1 OF 1 
DBF-02 



@ 
FIELD INSPECTION CHECKLIST MORRISON KNUDSEN CORPORATION 

Engineering. Construction. & Environmental 

':hecklisl nIle Checklist Number Revision Oate Checklist 

SOILS LAYERING BACKFILL AND COMPACTION 
Dye Burial Ground DBF-003 NOV 95 Page 1 of 1 

ITEM 
ACCEPT! 

VERIFIED 
NO. ITEM CHECKED 

REJECT 
REMARKS BY! 

DATE 

Follow·up Inspection' 

1 Verify grades are in accordance with the drawings and specifications. o.~ 
,,~~ 

~..lvM 
2 Verify adequate proofrolling and compaction of existing subgrade. including 

~~-T ~~\~ 
L~~ 

thorough and uniform coverage by compactor. compactor performance. and I>,T\I 0'>"1 1'2. I 
07/Jt:J }q8 desired results in conformance with specifications Section 02200. CI;1'ti~ 

t\~ r8..u ~\ ~~ 
3 Verify that oftsite borrow source materials are acceptable in conformance with ~}iii! De./Z.t/fl specification Section 02200. 

\\c..c.epT ~_\~,~ I..)!} 
4 Verify adequate compaction of new general fill and regraded subgrade, including ~ PO.-( 

thorough and uniform coverage by compactor. compactor performance, and H,\ I fh:\.. ~r_ 0-/1.9/97 
desired results in conformance with specifications Section 02200. 

5 Verify as-built grade of regraded subgrade and new general fill forming the base 
~~ ""E ;$/" of landfill cover by instrument survey on approved survey point system. 

6 Verify material for granular drainage is 23·24 sand from Rogers Groups, Greene t:\c.c.e.pT 
L,:,"& 

County. ()'7-'1..~-C\~ 

7 Confirm that placement of granular layer does not cause excessive shifting of or 
~ Coc.C!. D-\-

Ll~ 
damage to the underlving geosynthetics. (')7 - '1..4 -C\e 

8 Verify densification of granular drainage layer by light compaction. Confirm that 
~c.e.e. p-t. 

1M""" ~ ~'b 
laver deflection is minimal during compaction. O.,-"Z.4 -qe 

9 Verify nominal thickness by random gauging or probing, taking into account 
\O~~ 4~ 

anticipated densification and volume reduction alter ~. c-. ...... A \\c.c.t8- c.\a..4 O,-t,&·C\! . 
10 Verify final thickness of granular drainage laver is at least the minimum design MU. As-built by 

thickness specified on the drawings. ~C.c.afl~ Ct_ 
Instrument 

c:>1I8 Survey 

11 Verifv materials for topsoil cover layer appear to comply with materials specified. ~ .. - ~ ~Ja .O~:.~ ·q,t 
12 Confirm that placement of topsoil cover layer does not cause excessive shifting ~~ 

of or damage to the geotextile. ~ c:.c..e..C)-T- Oe-\\-q@, 

13 Verify nominal ,thickness by random gauging or probing, taking into account 
\C,. ~-, 4""]) 

anticipated densification and volume reduction after rolling. f\. c.. c..C!..D T- !:'flca-"" ~ O~-A~·16 
14 Verifv densification of topsoil cover layer. Confirm that layer deflection is 

l' f:)B 
acceptable during compaction. ~c...cw:!; p;- oe-"2.S-tt.,.. 

15 See that corrective action measures have been performed where required, ~ccep-t-
laB 

verified. and documented. 08-J/-?t! 

ADDITIONAL NOTES OR COMMENTS 

Morrison Knudsen Project Delivery Order Number Checklist Title Soils and Lavering 
Backfill and Compaction DVe Burial 

NSWC - Crane 0009, Statement of Work #007 and Compaction DBF-03 Page 1 of 1 



(@ MORRISON KNUJ")C;EN CORPORATION 
Engineering. Construction. :;. Environmental FIELD INSPECTION CHECKLIST 

Checklist Title Checklist Number Revision Date Checklist 

GEOSYNTHETIC CLAY LINER 
INST AllA TION GCl-01 NOV. 95 Page 1 of 1 

Dye Burial Ground 

ITEM 
Accept/ 

VERIFIED 
NO. ITEM CHECKED REMARKS BY/ 

Reject 
DATE 

Initial Phase Control 

1 Verify that outer layer of GCL rolls are ~pe" ~\\,> ~& 
in acceptable condition with no excess 'c.ca-pT O~- ~'30- 96 hydration of deformation of clay. 

2 Verify GCL rolls are labeled or tagged 140 '0 It~ c..~~ 
with Manufacturers Name and ~c.c.qp-t 0(,-2.3 -98 Production 10. 

3 Verify each roll is marked with L~ ~\olAq. 
continuous 'match line' at each edge to ~C,C£.p~ 07- 14-<38 ensure proper lap. 

4 Verify that panels are not damaged as ~Y'\&\ cu;. \~~t. ~NJ..\' ~\~ y~\CO ~a-
they are deployed, nor show excessive \\c..c.ct. pT ~e.(" ~! \,"'~ 0-'/,4/ q~ damage in the rolls or along edges. 

5 Verify that initial panel placement is l.l'B 
reasonably straight and free of \\ C<:..e,f) -t 07/JlI/'I@ irregularities. 

6 Verity that minimum observed overlay is 
et:Ic.,-\ ro\\ \~ ~r~ \,1..\'\",- L~13 

according to specifications or f\c.c.e.~ q c.or'\"'r\UO~ ,~\,,,, 
, 

a'/J'I/q6 
manufacturers design. 

7 Verify that damaged portions of the rolls 
I\-cc.ep+ 

~fB 
are removed and patched with like "~/I~,hg material. 

ADDITIONAL NOTES OR COMMENTS 

Morrison Knudsen Project Delivery Order Number Checklist Title 
Geosynthetic Clay liner PAGE 1 OF 1 

NSWC· CRANE 0009. Statement of Work #007 Installation GCL·Ol 



~ MORRISON KNUDSEN CORPORATION 
Engineering. Construction. & Environmental FIELD INSPECTION CHECKLIST 

Checklist Title Checklist Number Revision Dale CheCklist 

GEOSYNTHETIC CLAY LINER 

INSTALLATION GCL-02 NOV. 95 Page 1 of 1 
Dye Burial Ground 

ITEM 
Accept/ 

VERIFIED 

NO. ITEM CHECKED REMARKS BY/ 
Reject 

DATE 

Follow·up Control 

1 Verify continued minimum overlapping 
~~,,~ 

\0 " ue,\-
~~~ of panels in conformance with the ... ~ 
()7/~ P6 specifications Section 02253. rt/'~ 

2 Verify seaming method (overlap only. 

~pT 
\~ \b 8tt:lnO~\qr ~e.,,~"h PSt" ~~'3~ heat tack. bentonite seal, or other) is l~ -&.st!A."""" ~~t.~" O'-l.~ (J7/19 ?~ performed 100 percent of seam lengths. 

3 Verify deficient overlaps and seams are l'I\o.~e..", 0-. \ Wo.~ ~\o..c.~~ L~~ 
repaired by placing additional capping NJ~ \0 .~e.c:..~ """' ct:Wc.e~~ c.\lel~ 0'7/'2.'!>/'8 strip. as required by the specifications. 

4 Verify repairs to tears, rips, or other \ 'l.. ,.. ouc.r \o.p - be.~c.M"\ ~ L.~~ 

damage are made with appropriate 
~c.c:.e.~ coverage and overlap of patches in 07/'2..1) 'i e 

conformance with specifications. 

5 Verify that GCl does not exhibit ~O '!.\~ V\ cd ~~ d~ t \c",\ WCte;. L)l> 
hydration as evidenced by excess ~~ ~O~\c..e.c' -~(.L ~ k..p~ 
thickness. softness, deformation or UV\m- ~C\. ~~ ~\"Oo ;,\rp (J7/Z.3/9~ extrusion of clay at edges. l.u'\ \ \"c. 

6 Verify hydrated GCl as removed and 
c.~g.t.. ~CV\.cl. a.",c.~(' ~I'e'~~ L~~ 

replaced or overlain with new GCl. as NJA- ~,-- \..~ ~ ,."\'tic1 b..1- 't \.u 
0'/2:S/'18 appropriate. I~ q " -+ ~'-P Cl i-eJ 

7 Verify GCl extends into anchor trench. ~c..c:.ep+ M\,,\ off '2..' ~'>fo.,,", C\",c."u"\~ l~ Pi ~/nJ..'ras 

8 See that corrective action measures ~~'"' - 1'\~e.o... ~~ 
have been performed where required, ~c.c.e.p-T ()7/:J.3/9~ verified, and documented. 

ADDITIONAL NOTES OR COMMENTS 

G.c..L Luo.o, \1\S,\"ea-ed ~ ~Ol"'" o Ve.l' lop - dQW\~ - S~hS. ~ 't,'jdro.tl·"·rf) (3 -CIS • I 

r\qc..e.Y'h.A",\ ~ ~c..L/;tia"'\CJ~\)c: I jL\\~ \"-\,\t:t'l~ J4\~ 
2.3 

TArc;"s4 ~/9~, 
~-!o 

Morrison Knudsen Project Delivery Order Number Checklist Title 
Geosynthetic Clay Liner PAGE 1 OF 1 

NSWC - CRANE 0009, Statement of Work #007 Installation GCL-02 



c..tJ,5\\\O~. 

@ MORRISON KNUDSEN CORPORATION 
Engineering. Construction. & Environmental FIELD IhlSPECTION CHECKLIST 

Checklist Tille Checklist Number Revision Dale Checklist 

GEOTEXTILE FILTER FABRIC AND CUSHION 
INSTALLATION GEOTEX-01 NOV. 95 Page 1 of 1 

Dye Burial Ground 

ITEM 
Accept! 

VERIFIED 
NO. ITEM CHECKED REMARKS BY/ 

Reject 
DATE 

Preparatory Phase Control 

1 Conduct preparatory phase meeting prior to 
l..)'b 

initiating work items for geotextile \\c.c.cpT 
installation. Verify preconstruction 
submittals have been submitted and ou-le .. Cl8 
approved. 

2 Confirm that installer has approved ~to.tL.. ~~~ b~~\ L~,& 

subgrade conditions prior to placement of ~~-T c:.~~ ae ~ 'Va."" 
07~1/?e' geotextiles. 

3 Confirm work areas and patterns of panel CP"nnd LA3oZ::s ~~ L~~ 
installation have been established and are in ,,,-, 
conformance to the approved panel layout 
drawing. Verify any noted changes or ~c.~ 
discrepancies. Resolve discrepancies prior 07-~-cte to commencement of work. 

4 Confirm installer has proper equipment and L':)Y, 
trained personnel for handling and installing ~c.~ materials without damage to the materials 
or previously completed construction items. 0'7 -)/- 'Ie 

5 Verify storage methods are adequate to Me,.J sW 0\ ~ '-J!, 
protect geotextile rolls from damage due to ~eP .. 

07 .. ce-fe moisture. UV degradation or contamination. 

'···i·i ..... . ···i< 
Initial Phase Control 

5 Verify geotextile rolls are in acceptable L~~ 
condition without excessive damage. Verify 
that damaged ponions of rolls are removed 

\\c.c.ec\- 07 -1)- 'Ie as necessary. 

6 Verify that panels are not damaged as they Ptc.e,.e.p+ l) J.!, 

are deployed. nor show excessive damage 07-11 -'Ie 
on the rolls or along edges. 0'7-12.- t:te 

7 Verify that initial panel placement is !. '" ov....C' \"10 L)B 
reasonably straight. adequately overlapped ~c.ceo+ for seaming and free of irregularities. Verify 0"7-11- 96 
that minimum observed overlap is according 
to specifications. 

ADDITIONAL NOTES OR COMMENTS 

T~~1.... c..~~\6'\.. 

Morrison Knudsen Project Delivery Order Number Checklist Title 

I 
Geosynthetic Clay Liner PAGE 1 OF 1 

J NSWC· CRANE 0009. Statement of Work #007 Installation GEOTEX-Ol 



(@ MORRISON KNUDSEN CORPORATION 
Engineering. Construction. & Environmental FIELD INSPECTION CHECKU~T 

Checldist TWe Checklisr Number Revision Date CheckllS1 

GEOTEXTILE FABRIC 
INSTALLATION GEOTEX-02 NOV. 95 Page 1 of 1 

Dye Burial Ground 

ITEM 
Accept/ 

VERIFIED 
NO. ITEM CHECKED REMARKS BY/ 

Reject 
DATE 

Follow·up Phase Control 

1 Verify continued minimum overlapping 
Lj& 

of panels in conformance with the i:\c.~ o"'-rz.-9~ 
Specifications Section 02249. 

2 Verify approved seaming method ~c.ceQ..} 
L~~ 

(overlap only. heat tack. stitching. or 0) -/7..- q e, 
other) is performed 100 percent of 
seam lengths. 

3 Verify deficient overlaps (if sole method Pt c..ce.cP+- L~B> 

of adjoining panels) are repaired by 0"7-1"'2 .. - 9f. 
placing additional capping strips or 
stitched together. as required by the 
specifications. 

4 Verify repairs to tears, rips or other U\ c.cep~ ~J? 
damage are made with appropriate ""7-/2..-96 
coverage and overlap of patches in 
conformance with specifications. 

5 See that corrective action measures ~~ 
"k~ - O'M.. Ccrtc:sh.d ~Q .1>!b.J;Q.. ~~~~ 

have been performed where required, 6,,-- Uk.~ "l~ -\2U~ 07 -Jt.(-' 
verified, and documented. 

6 Verify subcontractors QC ~c.a!P;-
0..<:" q"V\d.. c:.CW\.~M'\q,·h·" ~\t ~~~\8~ 

documentation prior to subsequent \"\. ",?-Io/-fe 
layering. 

ADDITIONAL NOTES OR COMMENTS 

l~FU- L.. (.\..\ 'Ia ~ \0Y'\.. 

Morrison Knudsen Project Delivery Order Number Checklist Title 
Geosynthetic Clay Liner PAGE 1 OF 1 

NSWC - CRANE 0009, Statement of Work #007 Installation GEOTEX-02 



I 

I (@ MORRISON KNUDSEN CORPORATION 
Engineering, Construction, & Environmentlll FIELD INSPECTION CHECKLIST 

Checklist Tule ChecklISt Number RevIsion Dale CheCklist 

GEOTEXTILE FILTER FABRIC AND CUSHION 
INSTALLATION GEOTEX-01 NOV. 95 Page 1 of 1 

Dye Burial Ground 

ITEM 
Accept/ 

VERIFIED 
NO. ITEM CHECKED REMARKS BY/ 

Reject 
DATE 

... .. 

Preparatory Phase Control 

1 Conduct preparatory phase meeting prior to L~ 
initiating work items for geotextile 

~~ ~ O<c-\~·~~ installation. Verify preconstruction 
submittals have been submitted and 
approved. 

2 Confirm that installer has approved t\~(5T ~...c. \~e.,. \.~~ 
subgrade conditions prior to placement of 

07 - z8..qe geotextiles. 

3 Confirm work areas and patterns of panel Sol(8~l tTOt\.... 
Ll''O 

installation have been established and are in 
conformance to the approved panel layout 
drawing. Verify any noted changes or 
discrepancies. Resolve discrepancies prior ~c:..~p+ 07-~e-ge 
to commencement of work. 

4 Confirm installer has proper equipment and 41!> 
trained personnel for handling and installing 
materials without damage to the materials t\ c.c:..e.p~ 0'1-:48-'18 or previously completed construction items. 

5 Verify storage methods are adequate to ~~ 
protect geotextile rolls from damage due to A c.c.."J- 0'7-08-1' 
moisture, UV degradation or contamination. 

Initial Phase Control 

5 Verify geotextile rolls are in acceptable 37 roJ/~ st-eel C',., s~ ~~ 
condition without excessive damage. Verify 

(J c.c.y 1- 07-;18-98 that damaged portions of rolls are removed 
as necessary. 

6 Verify that panels are not damaged as they 1'1#C.&mut- "~-~8-PS 
d7-'lf.P8 are deployed, nor show excessive damage IJcCAp.f ~G# C7-30-pe 

on the rolls or along edges. 

7 Verify that initial panel placement is OVEllU\~ Is E\.u1\ ~J3 
reasonably straight, adequately overlapped 

()7-Z8 -ge for seaming and free of irregularities. Verify ~c.c:..en-t 
that minimum observed overlap is according 
to specifications. 

ADDITIONAL NOTES OR COMMENTS 

~p-'-\ <sC\'<\c\ 

Morrison Knudsen Project Delivery Order Number • Checklist Title 

~ Geosynthetic Clay liner PAGE 1 OF 1 
NSWC - CRANE 0009, Statement of Work #007 Installation GEOTEX-Ol 

... ~ -



~ MORRISON KNUDSEN CORPORATION 
Engineering. Construction. & Environmemal FIELD INSPECTION CHECKLIST 

Cneckllst Title Checklist Number Revision Dare Checkksl 

GEOTEXTILE FABRIC 
INSTALLATION GEOTEX-02 NOV. 95 Page 1 of 1 

Dye Burial Ground 

ITEM 
Accept/ 

VERIFIED 
NO. ITEM CHECKED REMARKS BY/ 

Reject 
DATE 

Follow-up P~.ase Comrol 

1 Verify continued minimum overlapping SE",",~ 4-'.0 
of panels in conformance with the \\cc..e~ 0'7' 3D -,~ Specifications Section 02249. 

2 Verify approved seaming method ~ ~~~4UU {,J~ 
(overlap only. heat tack. stitching. or ClI,\'!.D Q"rptc.Vtc:l he,"" eve .. 
other) is performed 1 00 percent of ~c..c:..e~ SeJ.....1~ Wq,~ ~~ 1'1-30-96 seam lengths. 

3 Verify deficient overlaps (if sole method a\\ P'U\e.l.:s. SiI!J.&>'t\ ~ L.)13 
of adjoining panels) are repaired by 
placing additional capping strips or 

"c.cep-t stitched together. as required by the 
D'1-YJ-98 specifications. 

4 Verify repairs to tears. rips or other J...J& 
damage are made with appropriate 
coverage and overlap of patches in 

~<-c.e~ (J'7-30-98 conformance with specifications. 

5 See that corrective action measures N..t..UPHL5 ~ :;W£ 
have been performed where required, ,vIII- -'1;11'7/£ My -
verified, and documented. 

6 Verify subcontractors OC ~ ~"'\t\"" 's:Bt..\\\ ~~. L:s~ 
documentation prior to subsequent 

~ c.c:.e-n A-LL emJfC£ ~ IN'. layering. ~?-3Q-f'~ 

ADDITIONAL NOTES OR COMMENTS 

\'jp.-t--\ S""Y\o\ 

Morrison Knudsen Project Delivery Order Number Checklist Title 
Geosynthetic Clay Liner PAGE 1 OF 1 

NSWC - CRANE 0009, Statement of Work #007 Installation GEOTEX-02 
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@ MORRISON KNUDSEN CORPORATION 
Engineering, Construction, & Environmental FIELD INSPECTION CHECKLIST 

CheCklist Tille Checklist Numbel RevlstOn Dale CheCklist 

GEOTEXTILE FILTER FABRIC AND CUSHION 
INSTALLATION GEOTEX-01 NOV. 95 Page 1 of 1 

Dye Burial Ground 

ITEM 
Accept/ 

VERIFIED 
NO. ITEM CHECKED REMARKS BY/ 

RejQct 
DATE "'" 

Preparatory Phase Control 

1 Conduct preparatory phase meeting prior to L~~ 
initiating work items tor geotextile 
installation. Verify preconstruction 
submittals have been submitted and 

~~c.e~ Oil-\8-~ approved. 

2 Confirm that installer has approved 

(}vce'!!-
-y,\G"\ \c,. ~"c:..N... \~~e"" 

~/fi subgrade conditions prior to placement of 
geotextiles. 

3 Confirm work areas and patterns of panel L;1> 
installation have been established and are in 
conformance to the approved panel layout 
drawing. Verity any noted changes or 
discrepancies. Resolve discrepancies prior \\c.ce.n 0&- o"S-fS to commencement of work. 

4 Confirm installer has proper equipment and l...),> 
trained personnel for handling and installing 
materials without damage to the materials 

jJ.c,U!:p-r ot-0'3-f" or previously completed construction items. 

5 Verify storage methods are adequate to l:r-3 
protect geotextile rolls from damage due to ACUJp-r t77-01- 1'6 
moisture, UV degradation or contamination. 

Initial Phase Control 

5 Verify geotextile rolls are in acceptable ~ condition without excessive damage. Verify ACCtff that damaged portions of rolls are removed fl'l/'1Y 
as necessary. 

6 Verify that panels are not damaged as they 

~CCo/t ~y/fY are deployed, nor show excessive damage 
on the rolls or along edges. 

7 Verify that initial panel placement is 

~ reasonably straight, adequately overlapped 

Aecel tor seaming and free of irregularities. Verify f/Y/~ that minimum observed overlap is according 
to specifications. 

ADDITIONAL NOTES OR COMMENTS 

~~\ 1?hO+\~ 

Morrison Knudsen Project Delivery Order Number • Checklist Title 
Geosynthetic Clay Liner PAGE 1 OF 1 

NSWC - CRANE 0009, Statement of Work 11007 Installation GEOTEX-Ol 
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(@ MORRISON KNUDSEN CORPORATION 
Engineering. ConstnJction. & Environmental FIELD INSPECTION CHECKLIST 

CheCklist Tnle Checkhs: Number RevisIon Date Checklist 

GEOTEXTILE FABRIC 
INSTALLATION GEOTEX-02 NOV. 95 Page 1 of 1 

Dye Burial Ground 

ITEM 
Accept! 

VERIFIED 
NO. ITEM CHECKED REMARKS BY! 

Reject 
DATE 

Follow-up pr.ase Comrol 

1 Verify continued minimum overlapping ~t 114 
of panels in conformance with the dt/19 Soecifications Section 02249. 

2 Verify approved seaming method ~ {overlap only, heat tack, stitching, or ACCt,t otheri is performed 100 percent of ~{(~f seam lengths. 

3 Verify deficient overlaps (if sole method 

~ of adjoining panels) are repaired by NA placing additional capping strips or 

Klr/fr stitched together, as required by the 
specifications. 

( 

4 Verify repairs to tears, rips or other 

accept jt.e. de~ lCottA'" l'Cf'olt ~ damage are made with appropriate 
coverage and overlap of patches in iJ6G • f)e.F - ooS" &/shr conformance with soecifications. 

'. 
5 See that corrective action measures ave"t .k de !-iC."M't "10 r ~ have been performed where required, .Dtr:t;- f)eF- OO~ ~/rJ1i verified. and documented. 

6 Verity subcontractors QC ().cCttt ~~j'18 documentation prior to subsequent 
layering. 

ADDITIONAL NOTES OR COMMENTS 

\)pc: \ ~\..O-t\t.. 

Morrison Knudsen Project Delivery Order Number Checklist Title 
Geosynthetic Clay liner PAGE 1 OF 1 

NSWC - CRANE 0009, Statement of Work #007 Installation GEOTEX-02 
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J-3 

Site Conditions Inspection Checklists 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





SITE CONDITIONS INSPECTION CHECKLIST 
SWMU 02/11 Dye Burial Ground 

Morrison Knudsen Corporation NSWC-Crane, IN 4324-0009 

ATTRIBUTE 

1. FRACs valves/ports free of visible leakage 

2. West excavation water level below top of berm 

3. West excavation berms free of visible breaches 

4. No visible colored waters outside containment areas 

5. Cap area water level below top of berms 

6. Cap area berms free of visible breaches 

7. No visible colored water outside cap area berm 

8. Water level in North leg area below top of berm 

9. North leg berm free of visible breaches 

10. No visible colored waters outside north leg berm area 

11. Record weather conditions: Temperature .:9/" ".c 
Snow Rain Fog Clear ~ 
(circle which applies) 

DATEffIME VERIFIED BY 

COMMENTS: ¥ 5 sMa-ll pu.d.dLes ck 5ree..f'- \,No-.{e.v- l.A..f\d ~ &'o:,:;;-s. 
.:sIC. PU~fle.7~ "eL61tAJ' ,$&IL.,$ IA.l7ZJ'/oV6-xL 19-£6-;::}/ &i/e../ojJed ~QJed 
/J~671 /d///I //L/1577(!. t!4Ji/6£ u//P//d-Cr'"/' 7/&lVt5# ~ A/(J/Z7//. e::;Vo. 
tJR/6-ru~ .T. MD.J/ (oA/-S/R;) ttJA./ S'/Tv/9.77C,u: 

West 
End 
Excavatio 

Cap Area 

,,--_-,I 65522EA 

.\ 1 S"S-ON EA 

~:;:::::::=-__ - 1....-_....JIGS50~EA 

FRACs 5DGl.EA tIC ( sl8aSEA. 

North Leg area 

r 



SITE CONDITIONS INSPECTION CHECKLIST 
SWMU 02/11 Dye Burial Ground 

Morrison Knudsen Corporation NSWC-Crane, IN 4324-0009 

ATTRIBUTE I DATEITIl\1E I VERIFIED BY 

1. FRACs valves/ports free of visible leakage 1'3°,knl,Sf,<J ~ 
2. West excavation water level below top of berm N/fl NIB 
3. West excavation berms free of visible breaches NiA IV /11 
4. No visible colored waters outside containment areas If~lil ltBSo )4. 
5. Cap area water level below top of berms 1J30/n ~SS'o )'1 

6. Cap area berms free of visible breaches 1'3cl1) ~fSo )~ 
7. No visible colored water outside cap area berm I}JoRJ ,~SC )~ 

8. Water level in North leg area below top of berm 'rJelf] ~l4o "'"J~ 

9. North leg berm free of visible breaches Y1o/f) ~I(() JC( 
10. No visible colored waters outside north leg berm area If}aJr() ia Lfl) ')~. 
11. Record weather conditions: Tem~~rature ;2.1<'F ''A/. I iSS )t( fJ 

Snow Rain Fog Clear [OvercasD 
(circle which applies) 

COMMENTS: 

. 

~ ~1.(q) 
North Leg area 

j "' West t(d~c t4,U4 . n c.ololtr~~SA~D.,,~ 
.. 

End if l.1. ftf1 .J 
C Excavatior 

G"-Lk.ft 'j IeJ 
l/l.fc,/o 

Cap Area 
cQ~~ p' 

( 1 "").8 I ] ("kC2.80 U 
DECOfoJ 

J ---- ...,;J 

PI!.s~k c""cr 
Ktfr\ 

[ FIA," I ~$Sl~EA 
.\s" ~I F\.tll IS,0".,4 (;,~1l- t;'It\E~ 

~;\1 c::::J J 
FRACs PtA. L T·--'· 'eI._lP 

~ 

I 1 ~. 

.. " " 

Qc 



SITE CONDITIONS INSPECTION CHECKLIST 
SWMU 02/11: Dye Burial Ground 

ATTRIBUTE RESULTS VERIFIED BY 

1. FRACsIMud boxes valves/ports free ofleakage. tJ'?~'/$2Jt) ~J 
2. FRACsIMud boxes free of visible cracks or punctures /.6':tJ$ ~J 

3. Record FRAC freeboard (inches/feet): 
FRAC 100IMEA:8':¢I'/ FRAC S1885EA: /..$// t:J?-'t/O 
FRAC SDEIEA: /9// FRAC GS505EA: /91''' 

~J 

FRAC S650NEA: /2// FRAC GS522EA: 9!.. 7 II 

4. FRACs/mud boxes free of noticeable bulging ~ ~' f0 /$ tJ 0 (@REJ 
5. Uncoated portions of welds free of obvious visual defects /S.'tJ7) 

6. FRACs free of noticeable tilt/excess settling /S't/C) 

7. No visible colored water outside north leg plastic covered areas /~-:/G) 

8. No visible breaches in north leg berms 

9. No visible colored water outside plastic covered cap areas 

10. No visible breaches in cap area berms 

11. No visible colored water outside 1122/97 impact area, inc I. stream/St? 

12. No visible dye observed outside controlled areas 

13. No visible tears or openings in plastic covers 

14. Site barricades and signage intact % ?J ~ ~s/5 

15. Record Weather Conditions: Temperature 3;2, F /5/S-
Snow Rain Fog Clear vercast (circle which applies) 

Morrison Knudsen Corporation 
NSWC-Crane, IN 4324-0009 

.~IREJ 

<@REJ 

~J 

~IREJ 

~J 

~J 
N/A 

a:\OS4insp. wpd 

04FEB97 

i .. ,- __ .-_________ -=rOI 
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HOLDING ICE 

*MI·~D ~ plXid\ I~ ~jr q ree~ 
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cdo? P L~-t\G P 

Ref. NCR 0009-005 Rev. I 
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SITE CONDITIONS INSPECTION CHECKLIST 
SWMU 02/11: Dye Burial Ground 

DA TEITIME: 22MAR97 at 08:05 

ATTRIBUTE RESULTS I VERIFIED BY I 
1. FRACsIMud boxes valves/ports free of leakage. 

2. FRACsIMud boxes free of visible cracks or punctures ~J 

3. Record FRAC freeboard (inches/feet): ~J 
FRAC 1001MEA: 14" FRAC S1885EA: 11" 
FRAC SDEIEA: 15" FRAC GS505EA: 11" 
FRAC S650NEA: *** FRAC GS522EA: 3'-4" 

4. FRACs/mud boxes free of noticeable bulging ..:1"€€ ~mm6A/:r. ~IREJ 

5. Uncoated portions of welds free of obvious visual defects ~J 

6. FRACs free of noticeable tilt/excess settling @REJ 

7. No visible colored water outside north leg plastic covered areas ~J 

8. No visible breaches in north leg berms @REJ 

9. No visible colored water outside plastic covered cap areas ~J 
10. No visible breaches in cap area berms ~J 

11. No visible colored water outside 1/22/97 impact area, incl. stream ~IREJ 
12. No visible dye observed outside controlled areas @REJ 
13. No visible tears or openings in plastic covers ~EE CPm/7lc::v:T.' AC~ 

14. Site barricades and signage intact ~J 

15. Record Weather Conditions: Temperature: 44 F 
Snow Rain Fog Clea@ver~ (circle which applies) 

N/A 

COMMENTS (incl. corrective actions taken): Reference site map on reverse side 
***FRAC level not measured due to broken ladder; no leakage observed. 

* No animal tracks observed on plastic covered areas. 
* No visible dye materials tracked from site area to office trailer. 
* Plastic cover over used PPE storage area blown off; replaced during inspection. 
* No increase in MB280 sidewall deflection. 

Morrison Knudsen Corporation 
NSWC-Crane, IN 4324-0009 

.:IOS4insp.wpd 

04FEB97 
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SITE CONDITIONS INSPECTION CHECKLIST 
SWMU 02111:-Dye Burial Ground 

a {) - DATEmME ~ ~(' 97 t 915: 

ATTRIBUTE RESULTS 

1. FRACsIMud boxes valves/ports free of leakage. ~J 

2. FRACsIMud boxes free of visible cracks or punctures @'IREJ 

3. Record FRAC freeboard (inches/feet): ACCIREJ 
FRAC lOOIMEA: FRAC S 1885EA: --
FRAC SDEIEA: FRAC GS505EA: --
FRAC S650NEA: FRAC GS 522EA: --
FRAC S879NSD: FRAC GS 88EA : --
MB280: MB281: 

4. FRACsimud boxes free of noticeable bulgirig. See comments. ~IREJ 
5. Uncoated portions of welds free of obvious visual defects @CIREJ 

6. FRACs free of noticeable tilt/excess settling aEalREJ 

7. No visible colored water outside north leg plastic covered areas ~IREJ 

8. No visible breaches in north leg benns @CIREJ 

To visible colored water outside plastic covered cap areas @:IREJ 
r--

@:IREJ 10. No visible breaches in cap area benns 

11. No visible colored water outside 1/22/97 impact area, incl. stream @'IREJ 

12. No visible dye observed outside controlled areas ~IREJ 

13. No visible tears or openings in plastic covers. ~/REJ 
14. Site barricades and signage intact ~/REJ 

15. Record Weather Conditions: Temperature 7.2 F N/A 
Snow Rain Fog ~ Overcast (circle which applies) ---

VERIFIED BY 

OC-~ -JL-''"\ 

£~ 
~ 

.-fL-l-"J 

7~ 
:fi-~ 
JL,,~ 

~~ 
~ (/_.v£, 

J'~~ 
J-Cv, 
JZ.-L~ 

JLfL-7 

COMMENTS (incl. corrective actions taken): f11'+ It Fe')" i J~I~.t-; 

-
No increases in mudwall sidewall bulges previously reported. e::::-
No noticeable animal tracks on plastic covered areas. ~ 
No visible dyes on work surface from work zones to site trailer. ~ 

I 
Momson Knudsen CorporatIon 
NSWC-Crane. IN -+324-0009 

a:\OS4insp \\ 1'': 

IIJun97 
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NSWC Crane 
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Rework Items List 

April 1999 





REWORK ITEMS LlSTIDEFICIENCY TRACKING SYSTEM 

CONTRACT NO.lTITLE: MK SOUTHDIV ERAC- Dye Burial Ground SWMU 02/11 

DELIVERY ORDER NO: NSWC Crane - Delivery Order 0009 

Crane, Indiana 

I 

Number Date Description Contract Requirement Action Resolution Date Remarks 

Identified (Spec. Section and Para. Tak9a.G}~ Completed 

~ .. No.; Drwg. No., etc.) , , 
~I\\..\~c.e \'<\~Ot'f'\"\e~ ~\r-I I ~G.. er. We. <;,,. ~l.I.\:, <-V~('\.) ~e~\Clc.Q '1:)E..~ ~\4 ~ oj c.. o",d,.J 10'1 

00\ o ('/1 V/98 CA.p \"'pmp_ Sec.\,oV\ cn.:l.Oo -~,\ ~ 
ISSu.ed ,S, \ t ~~(1C£ 0(,-:1? -f8 C.lo~ 

C!.r \(t 11'\ ~ \ \tel 
~'(.,Ie;>1c-j 

~~t~lt. ~e.\I\~c.c\ U4be.-G.":;,- \ "::> 
~~ ~(\~\ G.l""'1 c.oV'\d .. \ Ie"" 
l)£. ~ 

d~ rot 
\.r.)\"'t", d..a..~'8" 07/1£.t/cte.. G\CI~~ 67/13118 ~W\~O (~Ol enS \ \'\..A.Lo\... -003-

e.~~ 1.' 
c..c.....c:.4.~ 

be~c""d.. U!.e:-q'S· \~ 
.irq, ~~Q; -r..e.Jc.4 

MORRISON KNUDSEN CORPORATION A·~I 
NSWC CRANE· QUALITY CONTROL PLAN HeVlliun II. M,inch 10, 'IrI~ 



Number Date Description Contract Requirement Action Resolution Date Remarks 

Identified (Spec. Section and Para. Ta 1&6. a)9 Completed 

No.; Drwg. No .• etc.) 

1:::i~~ 1h~'2. O"L""l4Q -3.1..<"'t» .l.YS·'c:..l""\~ ~e.pqll" 
~'oCl>~/~~ \)EF- J~ 

Se<::l..., 

oo"L CJ7/X/'iB GT Ie I,,, ~ CC6?oI,. ~C"7 
o-'!rlr;/!; <:..Ios<.y' 

'"" oAl~uo:tL. /~~~~ L.)/!1 

..zl..l,o#~~y 
~." - I, G' 

~\(\~ 1)~Lu\Y\O c-c, [T1\-~~ ~e.mcVo4.d 
\)~~ ~~""b,t. S~bC\)~~) 

G\ooLS I T.Y£~ 1C~ 01j'3/ge ~ cti~ ~~ a7/14 (qe.. c\~~ 004 7:?".>4fhi <4-,t\M i-~ \'U 
!1fCJell~ 

.-
1::)~<4 S~~i o"Z.:z..Y OJ - ~.1..(\)) :, ~VI6tV ~ep4'r'" 
i:)'t.F \Y'\.~~uO\ c.ond~.f,,,'7 bo. Dc.tcA ''1. 09/0(,/'8 ::'e.C\ t"r\ \V\(} W, tIu ct.J. ~ 68/01,/98 ooS 

OVfA;, C.\o~ (b~/fL«A...,. -
.1.s~ud~~ 

Q Ie-a.. oulsd, O"2-93~ ~."3> (c::.) ~p& Cc~ r;l..L4 
0?/~9cf 

"t)~c., 

1)E~ of '-~;? ~tt4. Iss~ Ml.o\,lc~l~ 09/olf/9a dfciull~ U- G lo.seef 
oo&; >eGd W USG;-otS-I~ 

no+mtt~W 
~s~JaJ 

, , 

MORRISON KNUDSEN CORPORATION A·<' 
NSWC CRA"" QUALITY CONTROL PLAN l(ni\lIlfllI. ,.hlll! 10. I' 



Morrison Knudsen Corporation 
NSWC-Crane, IN 4324-

DEFICIENCY REPORT 

SIC: 4324- C \ ceo I ~\ \, <Se.r\J\c:..c:. G~o\' Area No.: 8..uMU 0"2./ \ \ DR No:tret:- -1)E~ - 00 , 

ITEM AFFECTED: "D1OG. E~C~\ct\. C.o{"\-\flC\ - S \ \\. re..(\c..e. 

REQUIREMENT: Se..C:\-\Of\ 01."1.00- 3.\ (~) .. , ~('Q\) \~ s\-f'o.~ 'o~\~ 
~f\d/o('" ~\\-\:. ~e.f\c..e.cs qCO (\ec..e.ssC\~~ Ta c.o~{'o\ e..rOSJon ~Y\d 
.se..c\ \ tv'\ en'" -\-~t\~'PoA oW ~~ 

Reported By: 

o USE-AS-IS 

I~ ~::;t~ \\ C\ ~e.LV 
s\~ "8 c-ap. 

Date: 

DISPOSITION 

[3"REWORK o Scrap 

Date: tJ~ -/d -?d' 

.;~" 



Morrison Knudsen Corporation DEFICIENCY REPORT 
NSWC-Crane, IN 4324-

51C: 4324-010(" 1""'\'0 SE..I\J\ <-~ G;c,I..>t:l Area No.: Sw ML\ C"t/ I' 1 DR No. 1)~-l)E~ ooe... 

ITEM AFFECTED: 6e.c-te)(-\ \~ ~~~\Df\ 

REQUIREMENT: 01.. '-.'-' ~ - 3.?.. CD) 

Date: 01/ IY /9# 
DISPOSITION 

o USE-AS-IS o Scrap 

70.-\-<-'" ~c~ @. ~\ \~ I,,, ~ L 8e..o\-e.,><i,~· Cuc::,"",c"<\ v.~''('.O 
0.. S\~(j~ ~\e.~C2.. ot \,\u... OG:o-\-C!:x\\~ ~~'('~Q.,\ LuI""" 
,?,"cpe.c- ave.' \~p. 

Disposition By: Reviewed By: 01 Date: 07 

fpc/ 
I ,:" 

~--------------------------------------------------------------------~ 



Morrison Knudsen Corporation 
NSWC-Crane, IN 4324-

SIC: 4324-o\D(o I 7~~ 

ITEM AFFECTED: Ge.oiv<tL 
'. 

DEFICIENCY REPORT 

Area No.: 02/11 DR No. OU - V E F-003 

REQUIREMENT: \)ra.~'a- c...-o7 

c.u.~"'IG'" -1-0 ex~l'\c\ 2" be.ycnd Ouf.5ldt. 

Reported By: 

~ USE-AS-IS 

Disposition By: 

Comments: 

Date: 07 ;13/98 

DISPOSITION 

o REWORK o Scrap 

O,\>\Cx; J..' W\~ ~ec.-\ \clf\ 01 ~ 
o.~Q.~ 'ce~cnd. ~ -l'Ne.", c .. \., ~ot 
c.cuered - -poo--po ~e.. ~O{" e.~-\e..~c\ 
.s~c..i\c.(\, -to ,?ro\..)\~ o.d~~k c.reo.... 
-to c\nc..h.c~ ~e.o-te.><\-\\~ - ~\C"" ~\S.~w~ 
Lol \\ l\o.~ Y\C C\d\}\~ e~~e..c::\ c,,"", ~ 
C.q(-> ~ ~ eo-te.><;-t, ~ \~s\q \\0.-'\\0\\ - U~e.
Ct<::.- IS . 

Reviewed By: 

Wq/ l£ c:.c"l'Ct//<E - w7"tL 
c-'Wd,zi- ?1'xhy£ ...r".~. .. t? 



Morrison Knudsen Corporation DEFICIENCY REPORT I 
NSWC-Crane, IN 4324- . 
--------~--------------------~--------------~--.------------------
.3/C: 4324- 011J(, I ' . 

Area No.: .fh;?Jt/ tJ..2~/ I DR No. DB6,-1),1r,~ -oOLf 

ITEM AFFECTED: 

REQUIREMENT: C-C7 
Ire.(\c..,,-\ c..roS.S - Se.c.\ICY'\ 

DEFICIENCY: 

So,\ (\od~ ~'\C>~ ~ ~\~ wo.\\ at ~ -'t.{'e.{\c..."'~a.~ 
~a.. \\e..'{\ \(\10 4.. -1r~I'"Ic.."" \,~ 

Date: 

DISPOSITION 

o USE-AS-IS l2a REWORK o Scrap 

Disposition By: Reviewed By: Date: 

Comments: 



Morrison Knudsen Corporation 
NSWC-Crane, IN 4324-

DEFICIENCY REPORT 

SIC: 4324- ()Io" I '. Area No.: DC4 I DR No. OM. ... f)£F. 005 

ITEM AFFECTED: T"1/~ .x. Orote" -file - B.';+,(. La"er 
~. -

REQUIREMENT: .stl+c.h.~~ ,> {'(lIM(J/( k /00'10 05- .seaW( /ella 11-. 

O'2. .. z .. '-\~-3.1.1.t)). ~ 

DEFICIENCY: '1"l • 
_ IntI'(. ~ ltJuwr ~tlC.jfll"h 1M ~.., ~tj tc".'''a ,1\ 

b places 11\ f'Ltc. 6eo.J.l;l.ldc s~br4' cOjJ"'(iI"'a Ittc &0-\'" 14,jcr. 

J. S+.tclu)aO t)e~ Ctt1C -10 fAd 0 ~ ~b,t~ be+wtetl f·, ~ P-II ",t lMe jf~t 
for ~o..,t 3 lAcks . 

).. st.fdHA
O 

(1(~ C'O~f. ~ (Rt.d ot 1»bn"c. bef~..,. P .. /I ~ f· 12- :lor ~DU t 
2> ill c.he:. (lefAr ~alM (J" J(, p. n· 

3. J..fole 1/1 ~ab,.~·c. a~iJ/lJ wt.~ e~ ~~.m, JA p·,S slI5t.d·~ t>ucf>i}ed. 

t./. Stach4>to .:tA.b fo $~ b~-Ik~lle{~~: tt c:t" IIAj/£-.. be+WtfN...P-J.7; 
p.J...$ Ilea.'" fI1e. I,J,,( eJ'.~''''''@ f-J.~ . . ,-

s. IIlWMp Je.k ~~M'lJi Itt jVilc. t~ o:t P""i1~ P .. 4i1) ~ 'tf'i 
Reported By: D ~ Date: 1/ "/1? 

DISPOSITION 

~AS-IS ~~RK 0 Scrap 

Pe~ JL~wss,o/\ "-'4'ft, C leu"" tJ(J.~ k L6oi)e de'sijll) pJuce len 
t9uetl.~ 3' 'J..~' 6IC'h.J,... or !4,.+t\t.~;(f .:ff46,.i<.. over -/t1c.. cl~~t'cJ. 

Sec.;r(. w,~ cllA.j .1(11 +0 holJ til plt:cc-c. O/Jtl'" JU!1 se(,-h~ 
will "-et.p cl~ ;f,"11 ~/'D>IA. /eAk.ii'& lid" bione. I~"" ~ 

ft.t (. cJ e A- e Cir., • 

Disposition By: JJ I~V Date: ~/fJf1 I Reviewed BY~~ ;J t31{{~ 
Disposition Verified By: lJ ~~ f/ Datf:" 8/ 'fW / 

Comments: 

'. ~ ".~:- ... ' .. :~.~.~~~.~.~.~. :~~" 
." - ,_.; .. .,. 

I'" -, ,;-.:., •. p - '. "-_.,, ... 
~ .. ".~ !:'::S~? 



PJ. ,&1V 17&' 

IS/, I 

fl1 /7'87 /97 1 

rz.z... If7) /1«./' 

P~'f .1.( r ( 111' 

- ~~-----·~-~-~-7_2_~_:_~_I_l;_:-O-I-~----~ 
p ·J.8 l't ('!» 1'3' 

S/t{t 
---~ ... 



":";. '\:~~,-: ' .. 
. \ "',"" 
" '-

Py f l'1<-[y f.,Si 

p-l/. C7[ 

py~ 111t 

.. 



,M_o_'_ris_o_n_K_nu_d_se_n_c_o_r
p
_o'_at_io_n __________ -4 ________ D_E_F_IC_I_EN_C __ Y_R_ErP_O_R_T ____________ ~.1 ~SWC-Crane. IN 4324-

SIC: 4324- 0/(;(' I '. Area No.: SWMll. 01/,1 1 DR NO."'D~G-\)£~-Ol 

ITEM AFFECTED: Se.e..d\~c;.,. 
'-' 

REQUIREMENT: ~c.-\\C" 0:2. 9 3 Co 3.3 ~) S~b'-G~r<:.\c:\Cl' ~~(), \ \ 
1\0\- ~e.ec\ Cl~q~ ~o('e t.'-'C\{\ -t~~ W ~\ c:.." GC\t'\ bE:. tc\\.). \c. '" ed 
(3\\ -tL.. Sq"M..Q dCl~. 

Reported By: 

o.0e~ O~~\~ ~ c..ap C\\'E:a.,. W~~ 
~e A-\ \ \ =t..e d ) 'au\- '\"'\0-\ \'<\ u \ c...,'h. e ~ , 

Date: 

DISPOSITION 



NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
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AREA ITEM 

A 

K·~. 1. 

K·Gr . 2. 

J{.&. 3. 

j{.fu 4. 

K.@-z~ 5. 

6. 

Kb· 

B. 

~.6l. 7. 

K·Gt. 8. 
9. 

K ·en· 
10. 

K.~. 

K.Cn 11. 
12. 

K·G, . 

C. 

t\.Gv 13. 

f< .Ct, 
14. 

15. 

K'~ . 
16. 

J.{.(,., . 

~.G-,. 
17. 

DBG 
PUNCH LIST 

DEVELOPED 8/27/98 

DESCRIPTION 

NORTHEAST ENTRANCE 

Repair CMP to drain at extension 

Grade ditch to provide drainage of area 

Remove silt fence and debris 
Blend grade to existing topography; remove 
gravel from tree trunks 
Install silt fence down gradient from disturbed 
area 
Grade to eliminate ponding and match 
surrounding grade 
a) Bench mark area 
b) North/side of entrance to magazine 
c) South/side of entrance to magazine 

BETWEEN MAGAZINE AND ROAD SOUTH OF 
AREA A 

Un-block CMP/grade to drain 
Grade area to drain/blend with existing 
topography 
Remove silt fence 

Remove trash and debris 

Remove trash and soil from stack of logs, and 
root balls 
Remove soil from tree trunks 

BETWEEN ROAD AND TREE SOUTH OF AREA 
B TO THE FRAC TANK STORAGE AREA 

Blend side slope of demolished FRAC tank 
storage area in to existing topography 
Remove soil from tree trucks at old stockpile area 

Grade old stockpile area to drain 

Remove trash 

Remove clay or add topsoil 

DATE DATE 
COMPLETED VERIFIED 

8/29/98 8/31/98 
"'-~'O 

8/28/98 8/29/98 
L)O 

8/28/98 8/291,8 
"'-J 

9-f).-9B 
\...J'O 

o~ .1.-'l~ 

9 -;). -rtB ""-~ 
OC\ -o~ ·c;e 

8/29/98 o~ -oL...qB 

\....)t» 

" 8/28/98 8/28/98 
~~ 

8/28/98 8/28/98 
L;iO 

8/28/98 8/28/98 
~J1> 
L.J1> 

8/28/98 8/29/98 

L~~ 
8/28/98 8128198 

L..~ 
8/28/98 8/2~/98 

8/28/98 8/29/98 
~'O 

y- 1-9£3 
L)'D 

0<\ -~\-'iB 

9-1-9S 4'B 
1"'lC\ ~o\ ~~~ 

q -~-9f; 
L;i1> . 

J:)<\ -oL-'\8 

9---cJ -q~ ~B 
0,\ -0"2,-,8 



DATE DATE 
AREA ITEM DESCRIPTION COMPLETED VERIFIED 

D. AREA BETWEEN ROAD AND EAST FRAC 
TANK STORAGE AREA 

K.~. 
Repair NW corner of east FRAC tank storage 

9 -;{ -~8 L.)'i? 
18. area berm O~-O1..~~ 

K .(']1. 
Grade area to drain and blend with existing 

!l-d-9-g 
L)f3;> 

19. topography OI\.-01..-qe, 
20. Grade bank area <4: 1 or prepare to mat 

9-1-98 
.....)0 

K.6--· ~-o.)..q8 
21. Remove loose soil from tree trunks 8/28/98 8/28/98 

J<.6-t. ~SO 

JI.fr, . 
22. Remove trash 

£-I-£I!J 
L.)'O 

CA-02.-~ 
23. Demobilize equipment and tools L.>"O 

c~ -d1-'lS 

J<.t"n. 
24. Remove stockpile of topsoil 

9-d-9f 
L..)"l> 

0" -03-'lB 

E DRAINAGE DITCH AND AREA BETWEEN 
ROAD AND THE CAP ALONG THE LENGTH OF 

AREA A. B, C, AND D 

)«(9-1> 
25. Un-block CMP 

:i-J-9B ~ 0" -0, -CW:! 

K.Gr.. 
26. Remove deteriorated hay bales from ditchline 

9-1-1B L.,)'D 
oCf-OI-'l9 

)(./~. 
Remove improperly installed and sediment laden 

tj-/-t; ~ 
l.)~ 

27. silt fence ~Cf -01-98 

K.(~· 
Install a single row of silt fence down gradient 

9-..7-9& 
1.:)13> 

28. from disturbed area OQ.o'!/-96 

JI In. 
29. Un-plug ditchline 

9-/- 'i~ 
Lye, 

oCJ -O'1-qI 

k' tn. 
30. Cut and grade in swale between cap and road 8/28/98 8/29/98 

":)~ 

F. AREA AROUND WEST FRAC TANK STORAGE 
AREA 

t<.G. 
31. Repair tire ruts; grade to drain 

9-1-!L~ 0,.61-18 
32. Repair berm 8/28/98 8/29/98 

kJ"n 

t<.~. 
33. Till in low area by turn around; grade to drain 

71-3/-98 c1j-tJl-~ 
34. Blend excess soil in tree line 

9-1 -~I? K·G-t.. 0'1-0.3 -48 

K.G.r . 
35. Remove trash 

9-/-!LB 07-03-18 

j(·Gz· 
36. Add topsoil near road in non-gravel area 

9-/-9& o~ .03-18 



DATE DATE 
AREA ITEM DESCRIPTION COMPLETED VERIFIED 

G AREA BE1WEEN CAP AND ROAD SOUTH OF 
CMP 

37. Remove construction debris from around the well 8/31/98 9/1198 
j{.r;,. '->'-> 

38. Grade area to drain 8/31/98 9/1198 
}<.&t ~ 

Kifl. 
39. Add topsoil 9/1/98 o~ 

~ 

H AREA AT SW END OF CAP 

k'/~ 
40. Remove clay stockpile 

9~/-9~ 
'-)e 

~.CJ8 

j(._{)., . 
Grade to blend to existing topography and to 

9~/- y8 4b 
41. drain O<1-O~-'l6 

K' .f'rt. 
42. Add topsoil 

9-1-C;8 
~~ 

oct -OJ.,t 

I AREA OF SW OUTLET 

l<·r~ 
43. Repair cut 9/1/98 9/1/98 

I-~'fl 

44. Grade area to drain 8/28/98 8/28/98 

K·£.- {..\'O 

K.a.,. 
45. Install silt fence down gradient 8/29/98 8/31/98 

I..\f?> 

k Gr. 
46. Install screen 

9-3-9t 
1.)'P 

o~ .CJ.l·'t8 

J AREA FROM THE TOE OF THE CAP TO THE 
TREE LINE BETWEEN THE SW OUTLET AND 

CENTRAL SW OUTLET 

l< .Gt. 
Grade area to drain and blend to existing 8/31/98 9/1198 

47. topography L.Jb 
48. Add topsoil 9/1/98 9/1/98 

K &. ~'1> 

.K.@,. 
49 . Install silt fence down gradient 8/29/98 8/~;g8 

50. Fill in low (pending) spot 9/1198 9/1/98 
~. r.n.. L.,1} 

K AREA OF CENTRAL SW OUTLET 
51. Repair outlet 8/31/98 8/31/98 

1<·6, '-:~ '/J 

1{G, . 
52. Install screen 

9 -.3-9t 09-(13-fI 



DATE DATE 
~ 

AREA ITEM DESCRIPTION COMPLETED VERIFIED 

L AREA BETWEEN CENTRAL SW OUTLET AND 
CENTRAL NW OUTLET 

K.G-t, 
53. Grade area to blend with existing topography 8/31/98 8/31/98 

~ 

I< ~G,.. 
54. Add topsoil 9/1198 9/1/98 

~ 

M AREA OF CENTRAL NW OUTLET 

K~ 
55. Repair outlet 9/1198 9/1/98 

~ 

K'.~. 
56. Grade area to blend with existing topography 8/31/98 8/31/98 

'"'a~ 

-I< .r;.,. 
57. Install screen 

9-3 -J8 
~e, 

O~:3...q8 

N AREA BETWEEN CENTRAL NW AND NW 
OUTLET 

58. Remove trash 8/31/98 8/31/98 
j{61. L;fJ 

K .c". 
59. Grade to blend with existing topography 8/31/98 8/31/98 

~1J 

1<'·6· 
60. Add topsoil 9/1198 

9r;:J} 

0 AREA OF NW OUTLET 
61. Repair outlet 9/1/98 9/1/98 

K·(j,. ~B 

K.~. 
62. Install screen 

9-3-C;~ 
I:)~ 

~-(JJ-18 

P NW SIDE OF NE END 

K·Gt. 
63. Grade loose material ~ 

9-J -28 o,,~·ge 
64. Blend to existing topography 

. 9-r2-f8 
I.jo 

K.r" . OC,-03JtB 

~,~, 
65. Add topSOil 

9-"<-fje 
I..~"f» 

o1-<J~-ge 

k'.G,. 
66. Spread gravel stockpiles L)g 

9-d-9& 09-03 -re 
Q CAP AREA 

~.~. 
67. Remove access ramp 8/28/98 8/28/98 

J..')'b 

k'.~ 
68. Complete topsoil 8/28/98 8/28/98 

'j/3 



DATE DATE 
AREA ITEM DESCRIPTION COMPLETED VERIFIED 

K'.6;~ 
69. As-built top of cover material 8/28/98 8/28/98 

L..t.'O l..:\~ 
70. Install warning signs o~-cn..q~ 

~e 
71. Prepare cap for seeding 09-CS-~ 

l..)~ 
72. Seed, mulch, fertilize cap 09 -~-'i8 

'-l& 
73. Erosion mat all areas greater than 4:1 slope cA .o4~ 

L~b 
74. Touch up paint on well casings 09 _0'1·'18 

y'O 

R ROADWAY 

k'.f'n. 
75. Re-grade and repair access road 

Cj - J. -9 e oq -01..-'ie 
I....jB 

K.6-? 
76. Re-grade entrance road 

9,d.-9f3 
oq -O"l. ·ct£, 
~~ 

K.r~. 
77. Re-gravel roads 

9-;;-98 o;t -~i4.8 

S OVERALL SITE AND TRAILER STAGING AREA 

K.G-. 
78. Repair ruts in ditch line outside magazine 

9-;<-!L8 
c:A -o2..-qS 

1..41> 
79. Spread sand pile oq~J...-qe 

-K·Gt . 9-~ -98 I-:\b 

,(,~. 
80. Remove fencinglflagging from magazine 

9-/-ft!6 
O~ -01..-'iS 
~D 

81. Demobilize equipment ~ -0C\-q8 
(..) C> 

82. Demobilize trailer, etc. ~-OI-\-qe 
L'\~ 

83. Site as-built site \\ - OG.r'~ 

~ ~ l>!! 
84. Seed, mulch, and fertilize oct .05-QS 

\-.;0 
85. Establish vegetation \\ - Ob- ''a 

"'-0 k>~ t> B 

T 161/822 BORROW AREA 

K.(n. 
86. Add silt fence to out fall midway 8/31/98 8/31/98 

t.)~ 

87. Remove hay bales and silt fence from culvert 8J3HQ8 e. "8/3119B-
k.f:n . C1t-Ol.-'1 ° 'j'-o z.-fe 

Kh. 
Re-grade area to drain and blend to existing 8/31/98 8/31/98 

88. topography I:J I'!J 

iK,r'n- 89. Prepare area to seed 8/31/98 8/31/98 
'-jP 



DATE DATE 
AREA ITEM DESCRIPTION COMPLETED VERIFIED 

90. Seed, mulch and fertilize o'}-6~~a 
91. Establish vegetation growth 1/ - o,,"·q,& 

~ Foe. j)~ 



C-09 

;.;:..., 
~~\ 
;.-.-





APPENDIX L 

ROICC AND EPD 
SIGN-OFF/ACCEPTANCE LETTER 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
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Construction Completion of Cap System April 1999 





~ MORRISON KNUDSEN CORPORATION 

300 Highway 361, CTR-12 
P.O. Box 310 
Crane, IN 47522 
(812) 854-6941 
Fax: (812) 854-6944 

MEMO 

To: File 

From: Dave Beall 

Subject: Final Inspection and Acceptance of SWMU 02/11 

Date: 6 November 1998 

Correspondence No.: 0009-028 

This memo documents the final inspection for the Solid Waste Management Unit 
Interim Measures Cleanup for the physical work completed at SWMU 02/11 Dye 
Burial Ground Interim Measures Cap. 

MORRISON KNUDSEN CORPORATION 

Signature ~ .. MUle Date lit ~/7? 
Dave Beall 

~OICC 
Signature ~~ ~ 

Brent Ro ertson 

EPD 

SignaturJ L1 ~&>4 
chriSFree6faf1 

Date 10"/1]( , 

The completion and acceptance of the Interim Measures Report will complete 
this closure at a later date. 

cc: PMO ROICC EPD 
File: 11-1.2-0009 17 -10-0009 





----------

PHILIP 
ENVIRONMENTAL 

Industrial Services Group 
Midwest Region 

Mr. David Beall 
Project Manager 

RECEIVBD 

NOV 12 1998 

MK-CRANF 

Mollison Knudsen Corporation 
300 Highway 361 
NSWC-CTR 12 
Crane, Indiana 47522 

Dear Mr. Beall 

Project: Dye Burial Grounds Cap 
NSWC Crane, IndiRna 

Project No.: Subcontracl4Jl4-106 
Contractor: Philip Services Corporation 

210 West Sand Bank Road 
Columbia, Dlinois 61236-0230 

D8C-62 
November 12 1998 

Project 18328 

Jill:: 

Philip is requesting that Morrison Knudsen accept the site restoration portion of this 
project. During a site visit on October 21, 1998, the vegetation was inspected and found 
to be established and meets the requirements of the Contract Specifications. Please notify 
the Contract Administrator, John McCumbers, confirming the site restoration has been 
completed. If you have any questions regarding this matter, please call me at (800) 733-
7173. 

Sincerely, 

PHILIP ENVIRONMENTAL SERVICES CORPORATION 

Donald L. Flowers. 
Project Manager 

cc: W.D. "John" McCumbers 

PHILIP ENVIRONMFNTAl Sf.RVICES CORPORA' IO~ 
210 WCSf Sand Bank Road· P.O. Eu:c 230· C\lIl~flItlia. Il6Z236..(\::'3'i 

(618) 281-7113· (800\ '13H173· raJ( l018) :8H:;12n 

"t..I v ........ 

I 





APPENDIX M 

PROPOSAL FOR DISPOSAL OF DYE-IMPACTED WATER 
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D~C. 9.1998 3: 16PM MK CORP. 216 5235201 MK ENVIR/GOVT.NO.085 P.2 
DEC 09 '98 01:12PM 

1'\i::iANA DEPA.RTh!E!~T OF ENVIRONNfENTAL ~1AJ.~AGElviE~T 
We make Indiana a d~'Z1leT. heaLrhier place ~ live 

Sep~ember 15, 1998 

Mr. James M. Hunsicker, Director 
EnviroIlIIlental Protection Department 

100 Ncnl1 'l~""1.e AVeril.", 
~.O. eo. 6015 
Indiatlipg(is. IndiaN i6:L06-iIO I S 
(317) lj2.8603 
(800) ~S 1·!l027 
-.ai.o'1f rdern 

Crane Division, Naval S~ Warfare Center 
300 Highway 361 
Crane, Indiana 47522-5000 

Dear Mr. Hunsicker: 

~e: NPDES Permit IN0021539 
Dye Burial Grounds (DBG) 

This is written in response to your letter dated July 17, 1998, toncerning the disposal of 150,000 
gallons of stOImwater collected from the DBG. The proposal for disposal is to pump the stonnwater 
from the holding tanks to the wastewater collection systettl. 

Upon review of the lab analysis taken from the holding tanks, and toxicological information on 
the dyes, it has been determined the water is nontoxic. Based on these results the pennit does not need 
to be modified to include additional monitoring. As you are aware, the discharge has the poten'tial to 
violate the minimum surface water quality standard (327 lAC 2-1-6(a)(C)) that prohibits any discharge 
that produces color or conditions that create a nuisance, The pennittee needs to monitor the discharge 
from Outfall 001 to ensure that the discharge does not violate any water quality standards. 

If you have any questions please contact Gary Pavich, or my staff at 317/232-8479. 

GI\4P/gmp 

teven K. Roush 
Section Chief 
Industrial NPDES Pennit Section 
Office of Water Management 

cc: Tom Brant, Crane Division, Naval Surface War.fare Center 



DEPARTMENT OF THE NAVY 
CRANE DIVISON 

NAVAl SiJRFACE WAA~ARE CENTE'" 

JOO HIGHWAY 361 

r:~ANE 'N~I"N'" ~522·5000 

Indiana Department of Environmental Management 
Office of Water Management 
Industrial Permit Section 
Attn: Mr. Steve Roush 
PO Box 6015 
Indianapolis, IN 46206-6015 

Dear Mr. Roush: 

5090 IN REPlY "'HE~ TO 

Ser 095/8137 

1j JUt • 

Crane Division, Naval Surface Warfare Center ·(NAVSURFWP.RCENDIV 
Crane) is managing 3 Resources Conservation Recovery Act (RCRA) 
solid waste management unit consisting of a site (approx. 1.0 
acre) where military specification dyes were buried starting in 
the 1940's and endi~g i~ the 1960's. The site is known as Dye 
Burial Grounds (DBG). As an in~erim measure to prevent transport 
of the dye in co the ground water a clay cap ~as applied over the 
area. During the process of capping the site, dyes in ~he soil 
were exposed to ra~nfall. R~noff from the DBG turned green. The 
runoff wa~er was con~ained 3:1d pumped in~0 holding 'Canks b:r:ought 
to the site. A total o~ 150,000 gallons of water was pumped into 
the ta;-,ks in January and September of 199;. 

In December 1997 tr.e tanks were samp1edand ~he samples were 
taken to ou= own Navy lab for analysis. Enclosure (1) is a 
sUfTunary of the results. As can be seen from·the results, the 
green color 0= the water is due to a combination of a green dye 
and a blue dye. Toxicological information about the dyes is 
included in enclosure (2). 

Now that the analyses have been completed and the dyes have been 
identified we need to decide how to dispose pf the 150,000 
gallons of water. We need to accomplish disposal as quickly as 
possible to avoid additional tank rental cha~ges. To date, the 
Navy has accrued 5164,000 in tank rental ch~rges. The U.S. 
Environmental Protection Agency (EPA) has requested a disposal 
plan from the Navy and has expressed their desire that disposal 
be accomplished prior to the onset of cold weather conditions. 

£0·d 
3N~~) )MSN d~O) ~w 9£:60 866l-0l-)30 



095 
3e:- 095/8137 

Our proposal for dispos~~g of the water is provided in 
enclosure (3). We would like to have your recommendation on 
d~sposal of this water. 

NAVSURFWARCENDIV Crane point of contact is Mr. Phil Kelth, 
Code 0957, telephone 812-854-6157. 

~......-¥1·rI~ 
: ~ .. _ICIJ!Ia 

':or. ~CI. ,lil h!otectiO!A jeper":m2n": 
.i. _ _~:ectioa. of ' 

Encl: ~e Caaaeader 

~es~:~s c~ Jys ~a~er Analysis 
,2) ~ox~c~:Og~=5: I~f~=rnation 

(;: :ye Wate= =~s~c5al Proposal 

Copy 
u.s. E?~ .. Region \T i,e. W:'t'C-Smith) 
C:=:::C (3. ;'cber-:,s:JD) (w/o e!".cls) 

170·d 3N~~J JMSN d~OJ ~w 9£:60 8661-01-J30 
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RESULTS OF DYE WATER k.'iALYSIS 
FOR 

CODE 095 

14 Ju:'y 3..998 

Marc,o: ... Qu::ash2.. 
S~e7e!'l C. idedc.le 

App:-c:~,;:-e':i b\i: 

Y) a.. ~ rYtu." hQ..c',,-
,- -,--~ .. - I 0 Q-~'-'': Na1.J.'-:~~ ::q -- _::..fJ 
Explosi7e Sciences ~ranch 
Test and Evaluaticn Department 
Ordnance Engineering Directorate 
Naval Surface War:are Ce!'lLer 
Crane Division 
Crane, Indiana 47522-5001 

Enclosure (1) 
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().Ie) I 2-.. ~inc-4, c-d':"::it=:J -:::,l:1ene (2- ... ~.Itl-JN':') I :., 3-~i~.:.-:=c<cer:::e~e 
(1, 3-JNB), 2,4-Dirli::::-ot:::2.'J.e:1e (2, 4-DN:'), N':"::::-o:Cer-"=er-.e (~li:j), 
:',3, =-T=i:1i~=oce!lze!1e (l, 3, 5-T~B) I 4-p-.J.u':':1c-2, 6-2:':1':'~=~CC:'J.er.:.e '4-
A.:.'Tt-i::m':'), 2,6-Ji:1.i':::-o"Colu.e!'le (2, o-JNT), 2-Nl:::-o::c2.uer-.e (2-~J':'~, ~ 
)Ji:::-ctolue!'le (3-NT), 4-Ni::rotolue!'le (4-NTl, a~c Tet::-vl us':"nc S':"ch 
:)..,..""<::<::.,,...=. "'~""'1~C' C"...-·....,m-r"'gr;::on· ,- (t:'OiC) ;;''P'!l Mer"""",c' 8~~-C ..--.:..---~ .... '- ~-~ ..... - • .i __ ... LC_V --... -J .. --~ ----.- ...... ---'- -_. 

c. ?~alysis for Disociurn Fluorescein (Urani!'le) usi!'lg E:LC. 
c. Tot:al S'J.spe!'lced Solids (TSS) using EPA Mechod 160.2. 
e. .?-.. l·.1ion.s analys is us :"ng IeI'. c:xc;;'ange Chroma ::og=apr.y (:::::) 
:. _~w.~onia-Ni trocen ana2. \15:S de'Cer:ni:led. oo~e!1'Cicme~=:"call 'I 

,,<::i-,... ~n T~n Se1el"'~iv·e ~lel"'~:""a'~ ~ep ~'Pn Me~~·oc· j-;O ~ .. ____ .;.~ c;;a __ _ .....,I.. __ '-_ _ __ .... _"- 't: :::-' ... .:....._ ..... .1. .. _ • .1 ....., • .J. 

g. Toeal Organic Ca::-bon (TOCI analyzed using Dch::-mann DC-SO 
TOC system using EPA Me::~cd 415.2. 

~. Volatile O=ganic Cornpo~nds (VOC) using E?A Met~od 3240. 
i. Evapo::-i::e analysis usi!'lg Fou=ier !ransfo::-~/Infrared 

=.::c: .' , 
lC .. -~,-- .... --- -- -----

. . -
C.e::=':~5 

,....: 
v_ 

-: y~e oS ::: - .. 
:::-e5~_-:5 c·: 

3 . ~.NALYTIC~ TEST PROCEDURES 

. , 
cae.:""_ s2.::lp.!.e: 

-..., -
'-- ... -

a. Toxicitv/~~crotox: This cese is pe::-:ormec using the 
M~r-~'Dic=-M-;OO ~n;::1V7='- ~~~ n~~~J.r j)_;ororo-o; ~hi<:: nroc~c··u.--e ...... _ _ _ _ _ ..... ... ... -' ... _ ... _ _ _ .... _ _ !-" _ _ ...... -...J _ ... _ -' --' • .... ..... __ _!:" _ .... 

assesses the Mic::-obial Detoxification of chemicaily contaminated 
Water and Soil. In this procedur~ living organisms a=e exposed 
to a chemical, substance or sample under controlled conditions to 
dete=mine if exposure causes any effect to the organisms. Toxic 
responses are the consequences of interference wit:h biochemical 
reactions_ The light produced by the organism is tied to the 
metabolism of the cell. Some toxicants can enter the cell 
membrane faster than others. This toxicity test uses Luminescent 
Marine Bacteri~~. Toxicity is measured as toxic inhibition of 
bacterial light output. The results are reported in terms of 
inhibitory concentration (IC) or effective concentration (EC). 
It is the calculated concentration of sample required to produce 
a specific quantitative and qualitative inhibition. EC50 is 
where garoma=l or light loss/light remaining 50/50=1. 

b. Explosives in Dye Water: High Pressure Liquid 
Chromatography (HPLC) Method 8330 of EPA manual SW-846 is used to 

2 



--~_ 1,,- ,.....,..... .""\ 1-__ :l:..._ ; _ - -;: c - '...) ~ .: 

Mc~~:e pnase: C.C 8 Mc~a= Eorace-Gluconace mix~ure w:~~ 50 

l.~::e!". 

Samp~e/sta~dard filt=a:ion: 0.45~~ pa=~ic~la:e fil:ers and 
chen prewashed wi~~ a Sep Pack C18. 

?lli'1tP: ;vace!:'s 590 
Detecco!:': Wate!:'s 430 Conductivity 
Injeccion unic: Shimadzu SIL 9 A~~c ~~Jeccor 
Tes: Sa:a: Maxima Sofcware. 

AMMONIA-NITROGEN: F_~onia-~it=oge~ was analyzed usi~g SPA 
~!e:hod 350.3, Ni croge:;., .~.mmonia (:?ote~ciomec!:'io, I::m Selec~i 'Ie 
:::lecc=ode). This method of analysis ~s applicable co t:.:.e 
me=s~=e~e~t of a~monia-~~t=oge~ i~ dr~~king, s~=:ace anc 5ali~e 
waCe~S i~ addition to domes~~C end industri~l was~es. The 
~=~CeC~=e covers tie r:~ge from 0.03 :~ 1400 mg NE3-N/:. 
and c~=bidi:y have no e~fect on the meas~=eme~ts, thus, 
c:'s~':'~la'Cior_ :nay no~ be ::ec:essa:-y". .~-n..rncr.L:'a is c.e:e=m':'!:..ec' 

C .. """-; r,''''' ----
~c-:e:-':.-:':'o!ne~=::::a.lly :.1.5i:19' a::.. ien se~eC:-::'ile a:ru.lto:li.=. e:ec~=::·::e 2.::CCe 

a~d a p~ me:e= having an expanded mil:~701c scale or a specifio 
icn me~e!'. Th.e 2.rrL.~cr..i2. e2.ec~!:"cde uses =. r:yc.rapr.cbic gas-pe::!!l.e=.b2.e 

q. TOTA.L ORGANIC CARBON (TOC): TOC a:-.alysis ef the dye · ..... a':e= 
sa2ples was perfcr~ed usi~q ~PA Met~ed 4~5.2 Organic Car~en, 
Te-:a: (:ow level) (u"'V proillo-:ec., persul:a.:e oxidation). 'Ihis 
me-:iod covers the deterrninac~en of cecal organic carbon in 
d=in~inq water and othe!:' wacer containing carbonaceous macter 
l,"ih~ch is ei ::her soluble or has a par"C~cle size of 0.2 rom or less 
or a non-homogenized sa~ple. The Dohr~ann DC-80 TOC System was 
used "Co analyze for TOCs in the Dye water samples. The samples 
were filterec, adjusted to pH 2-3 and then analyzed. 
homogenizing the sample can cause loss of purgeable organic 
carbon, thus yielding low results. The total organic carbon 
measu!:'ed b~ this procedure is the Slli'1t of the pu!:'geable organic 
carbon and the nonpurgeable organic carbon. 

h. VOLATILE ORGANIC Cornoounds (VOC): The method used was EPA 
method 8240. p~ inert gas is bubbled through a 5 milliliter 
water sample contained in a specially designed purging ch~-nber at 
ambient temperature. The purgeables are efficiently transferred 
from the aqueous phase to the vapor phase. The vapor is swept 
through a solvent trap where the purgeables are trapped. After 
purging is completed, the trap is heated and backflushed with the 
inert gas to desorb the purgeables onto a gas chromatographic 
column. The gas chromatograph is temperature programmed to 
separate the purgeables which are them detected with a mass 
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_. Mic::-otox/Toxici tv: .~_':2. sc...rn~les we::::-e ces:ec: __ rece:' 7ec: =.:::: 
~e::::-e fou~c ~o be Non-roxic. 2CSO was used as an expression af 
::x:'ci~:!. A 100 ppm ?heno: s~andard shows ~~.~924 ppm E:50 7a:~e 
=.~ a 9S~ confidence level. 
eye shewed no ,:cxici ':'}. _:1._"'10 t:her s tanc.ard cen :a':"::.i::.; 7.5 ppm e f 
iJisoci1.lJ.Lt :luorescein (Urc.nine) sheweC::1o toxic:' t:y. The seso 
value was higher t~an t:he concen:r=.tion value of t~e st:ancc.rds. 
Also, ~he S:SO value was higher t~an ene highest: concen:racion of 
tje samples. The sample was concenerc.:eC: unci: seme texiciey was 
C:e:ermined. Nine hundred millilicers of sample concentra~ed to 
10 m':"ll:'liters (fact:or of 90:1) gave an Se50 value 'Co be 0.22 
ppm, _ concen~ration fac:cr of 450:1 gave a 3.4 ppm 2C50 value. 

. ~ Exolosi ves in Dve Water: .P-_ppencix .. ::.. ... ~:)r. tc~~s :he . . . ... 
Ce-:'='':'.l..5 

explcs:" ~leS analy·zed. ..~_ll s2.mp..!..es show'ed ex:)':'os:' ves be:'c,w' 
~e~ection l~~~~, 0.001 ppm. 

:: .. Disodium Fluorescein in Dve Water: ::"sc,c.:.:.:..:.-::. -' . : _·..:.c,=e~::el:--_ 

pp~ fer :je ~?LC . 
. " . .. -

sp:~e ce:ec:ec ~.= ccm. 

~. Total Suspended Solids: AppenC::'x A c=~:=.:'::s 
-:=::.~~. T:-_':s me~hoc ':::':"l:,w·eo::. :::?},,_ ~!e~i~c. :-::...:.::-"::e:: : ~ C . 2 • .~ ::. e 

Sp:" :":e-::' 5 ernp _ e 
~7?~::S pe=~:" ~ 

87.2 pe=ce::: recovery 
10.0 P98 mon~t:y ave. 
(Fo~ ':SS) 

~. Ion Exchanae Chromatoaraphv: Io!"', :::xc~_an;e Cr~roma:.ography 
~as used co ces= for seve~ anions. r:::c a::.alysis showed chloride 
in the range 0.9 t:o 0.9 ppm and sulfaee in ene range 24 ~o 178 
ppm present in the water samples. Spiked recoveries for each 
anion we=e calculated for each spiked sample. Unfortunately, the 
~luoride spike peak was obscured by the i:1jection peak. But, at 
a concentration of Fluoride above 1.S ppm, interference is 
insignlI:lCant: (ref. CR40S2 EOP 0010). Here is a list of the 
spike recoveries. 

]\.11ion 

Chloride 
Nitrite 
Bromide 
Nitrate 
Phosphate 
Sulfate 

Ave. Spike Recovery (percent) 

82.S 
89.8 
91. 9 
95.6 
77.3 
89.6 

f. Ammonia-Nitrogen: The results of the p~~onia-Nitrogen 
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5. RESULTS~..ND DISCUSSION PER T_~ 
Appendices Band C are attached for reference. 

Tank # 1001ME~_: 
toxic:':'y c.eter:n.:":-_ec. t!1e :,.;a:,er t:J De r:OI'.-tox.:..c. 3asec. ::-_ =-=_-_ 
=egulations and c!1e~ical analvses( EPLC Ex~losives, E?:C Urar:i~e 
'Jve, TSS, :LEC, Ammonia-NitroGen, TOC, :T/I3.., u',j/'lIS Slue Dve, ar:c 
S~'1), the tank could be proces sec thr:::lugh was te t=ea C:rcen:. -(:... e . 
carDon tow'er) . 

Tank # GSSOSEA: In su....-nrnary, analysis for heavy :ne:a:'s a!:c 
toxicity determined the water :0 be non-toxic. 3a.s cC en ~? _~_ 
regulations and chemical analyses ( ~?~C Explosives, E?LC Urar:ine 
Dye, TSS, :LEC, JI_J1L.."!lonia-N:'crogen, :'OC, FT/:?, l.;"\T/'/IS Slue 'Jye, a::::' 
S2M) , the tank could be processed t~rough :,.;aste :=eacment 
ca!'bcrJ. towe!') . 

Tank # GSS22EA: S -ili-ctrna:= :; , a:-_a.:.ys .:..s 

=egulations and chemical a::alyses~ ~?LC Exp~os:"VeS, ~?LC ura:::"::e 
:"i.je, r:'SS, :2':, ~"T~:.o:--_i~-N=--:=':Iqe::, ·:~:C, :::/:~, L;\-·/\,-:S 3':""...:-: ::!e, ___ _ 

ca=:Jo~ tOWe!:') . 

Tank # GS650NEA: . . 
:: .8e ::c::..-:::x.:::.::_ 

regulacior:s a::::' chemical analySeS \ ~?:: Exp:"osi~es, ~?:c 
:;ye, ~SS, :::C:, _Zl.:..-::'-rlc~!i2.-Ni.-::-:ge:--_, ':CC, ::'/:? __ , ~~·I·-/-'I:3 3::...:e 
:::: -:'",r \ 
..... _ .... , I 

Tank # GS88EA: 

. ; 

. - - --

=ye, a::·::. 
! .; 
\ - . ~ . 

toxic.:..:.y ::'ete=mi::e~ :~e wa:.er t2 be r:0~-:=X:"=. Sase::' =~ ~?A 
=egulations and ctemica: ana~yses( E?LC Explosives, ~?~C Urani~e 
Dye, TSS, IEC, A.i.-n.:.!:1.onia-N:":=oge!"'l, TOC, :T/I?, ~~l/VIS Slue Dye, a::c::. 
SEM) , the tank could be processe~ through was:e t=ea:ment (i.e. 
car;:)on tOwer) . 

Tank # S164750: In su.m.rnary, analysis for hea",,-y "ce::als and 
'Coxicity determined the water to be non-toxic. Based on EPA 
regulations and chemical analvses( HPLC Exolosives, HPLC Uranine 
Dye, TSS, lEC, ~Jfu"!lonia-Nitrogen, TOC, FT/lR, uv/VIS Blue Dye, and 
SEM) , the-tank could be processed through waste treatment (i.e. 
carbon tower) . 

Tank # 1885EA: In summary, analysis for heavy metals and 
toxici~y determined the water to be non-toxic. Based on EPA 
regUlations and chemical analyses ( HPLC Explosives, HPLC Uranine 
Dye, TSS, lEC, JlILhrrtonia-Nitrogen, TOC, FT/IR, uv/VIS Blue Dye, and 
SEM) , the tank could be processed th!'ough waste treatment (i.e. 
carbon towe!') . 

Tank # S47ST: In summary, analysis for heavy metals and toxicity 
determined the water to be non-toxic. Based on EPA regulations 
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anc S~ik.e 
f::r 32.ue Dye 

-:--.- -~c:. _.;:. 

-= -=::: -v- -= = .. ~' 
r:--=Q,!:~:' ./~I""=\ ------\--- ' 

I """"',..... :; . , ___ f 

'~·i-,~ ,-- - / 

C . .::..~ 

Tcta~ S~s?enCeC Sclics 

..... ----------- ---_ .. _----------
: : ::.; : : :. : -= s ~::-.:: _ ~ 

.:..:o..:..cs:' ves :.r: Dye '''';0. ~e:: 

- - -- --.. ---

(TSS) 

: 

S?~ke S~~~le ~ecCVerf Data ~o= 
D~sodi~~ f~oresceir: ,~ Dye ~a~e:: 

5p:'~<e 52.:::"?~-= 
Cor:tp 85 i. ::: 

.:.. 
:;:;11.( :,,: 



Tomi Organic Carbon Background A .. nalysis (5-23-98) 

lOlai Organic Carbon (TOC) :l.nalysis of Dye Burial Ground Background sampie (".:'<S:8-:0-:-5 .. 
collec~ed 5-::-98, :\"S\VC01.i11-09, Turkey CreeK T;ioutary on 2-58) 

Calioration Adjusted Average 9 990 

Scandard #1 TOC 9.743 

Calibration Adjusted Average 9.996 

Standard ::#2 TOC 10.10 

Sample Toe (ppm) 

:\"98-2075 == 1 1.846 

~98-:075 :;2 1.96 i 

:\98-:075 

, 
Bi2.n.k 

.~ye!"'age of nyo ~98-2075 samples = 1..904 ppm for TOe 



7~ NK -;; GS522=-"" . 
..!nits measured in Darts oEr miilion (porn'! 

I t::.S is 20110M 
" / ' -./ 

!VOC N/A NIP.. 
:A}../IMONIA 0.034 0.032 
dEC - FLUORIDE SOL SOL 
ilEC - CHLORIDE 3.3 3.3 
:IIEC - Nil Rli t:: aOL SOL 
!IEC - BROMIDE BOL BOL 
:!If=C - Nil RA I t: BOL. SOL 
,:IEC - PHOSPHA I = BOL SOL 
il f=C - SULPHA I ~ 103 10.1 
iHPL.C - HMX BOL BoL 
HPL.C - RDX SOL BOL 
:HPL.C -TN! SOL BDL 
iHPLC - FLUORESCE!N BOL BOL 
; SS <4.0 <4.0 
~~================================ 
F III R' CALCIUM SULF=A I E: CALCIUM SUL;;A I :: 

:s eM: NC!. Me;. AI. Si. C:. ~a. S. 0 Nc:. MS. AI. Si. CL ;::. Ca. S. 0======= 

:= i ::;:::L:::::C=========;::::;::::::==========:=;=::=:==:======N:::::I r.:==~ === NI A 
UV MIL-O-16627 (BLUE DY:::) 0.2.1 0.22 0.23 U·.v'=.l 

===~~~==:=============== 
·'ISUA.L GREEN GRE .... N 

=====~~~~==================== 
0XICilY NON- I OXIC NON-I OXIC 

T.ANK -;; GS650NEA 
,';11 units mEasurEd in Darts OEr million (oem) 

3C) I 10M COMP 
iOC 
VOC N/A i. 

AMMONIA 0.C31 
IEC - FLUORIDE SOL 
dEC - CHLORIDE 3.5 

~1'=.~C~-:::::N~I:==IR~IT~E~==================================~.B~o~L=====': 
,~IEC - BROMIDE SOL 
.iIEC - Nil ?-A I E SOL 

~:IE~C~-~P~H~O~S~P~H~A~It:===========:==================.=: ==========~~====B~D~L===== 
!IEC - SULPHA IE 162 
:HPLC - HMX BOL 
,:HPLC - RDX SOL 
;iHPLC -TNT SOL ii 
:HPLC - FLUORESCEIN SOL 11 

~i I 5S :\ <4.0 :i 
'FTIIR '! CALCIUM SULFA I E 'I 
:lSEM :1 Mg. AI. Si, CI. Ca. S. 0 i 
:: I LC N/A r! 
.:UV MIL-O-16627 (SLUE DYE) 0.19 Ii 
iVISUAL GREEN 'I 
110XICITY NON-TOXIC II 



-;-,A.NK;;: S ~ 88.5 c.:., 
:.1,11 units measllred in Darts Der million (porn) 

I ES i S i OF SCi 10M COMP 
::oe 
:voe NiP.. 
!AI'vlMONIA 0.037 
:!IEC - FL.UORIDE SOL 
:iIEC - CHLORIDE 3.3 
I~§=~~~~~=========~=================================~?====== 
::IEC - Nil ~I , t:: BOL 
ilEC - BROMIDE BOL 
IjEC - Nil R,A, I E 50L 
flEC - PHOSP!-1A I E SOL 
:IEC - SULPriA it:: 
:~PLC - ~MX 
:HPLC - RDX 
:HPLC -I N I 
:HPLC - FLUOR=SCEIN 

t:" ·t ..... , 1/,;-:. 

119 
BOL 
SOL 
80L 
SOL 
8.5 

CALCiUM SUL.=,D.. I :: 

:SEM Na. ~~ .. ~L Si. :::. ~~. :a. S, C 

.~ l ~c N/,A. 
UV MIL-C)-IEa2! (BLUE DYE) C. i 5 
V!SUA.L 

NON-! CX;C 

TANK # 547S7 
A.llllnits meaSllrec lr, car':s ce: i71illicn (com) 
l=SIS lOP '~BO ! 10M COMP 

'IOC 3.7 ,A ~ 
.~. I 

(VOC :NJA :N/A 
!AMMONIA, IO.03~ ·,0.036 
dEC - FLUORIDE iSDL :BOL 
IEC - CHLORIDE 5. f !5.7 
;IEC - Nil RII E :SOL iiBOl 
';IEC - BROMIDE 'BOL .:BDL 
:!IEC - Nil RA IE !SDL lBDL 
!IEC - PHOSPHA IE ,;BDL HBDL 
ilEC - SULPHATE !!168 :,1?2 I' ,! 

IHP-LC - HMX :!BDL dBDL 
!iHPLe - RDX ;!BoL nBDL 
ilHPLC -TN I :iBDL IIBDL 
iHPLC - FL.UORESCEIN :iBDL !!BoL 
:iISS 
iI 

,,<Ii 0 'I .... ;1<4.0 
;iFTIIR II CALCIUM SULFATE II CALCIUM SULFA, E 
:'S ..... M ilNa. Mo. Si. CI. AI. Ca. S. 0 !INa. Mg. AI. Si. CI. Ca. S. 0 OJ t:. 

:!ILC !IN/A !IN/A :I 
'juv MIL-D-1662? (BLUE DYE} 110.24 ::0.21 :10.23 (AVE) 

ilVISUAL ,IGREEN ilGREEN 
'ItOXICITY ;lNON-TOXIC !/NON-TOXIC 



i2/2.5-:'7/?:-: 

Sample # 
DEG?T-1-121597 
DBG?T-1-121597 
DBGF'I'-2-121597 
DBG?T-2-121597 
DBG?T-1-121697 
DBGFT-2-122.5g7 
DBG?T-3-1216S7 
D3G?T-4-121697 
DBG?T-4-121697 
~9G?T-~-12:'i97 

D3G?T-2-1217S7 

J3GFT-4-!.2l79j 
D3GF~-5-:'Z:7?7 

:3G?T-5-:2:~::~ 

J3G?T-7-:"::':7;1 
-.-,--,.,-: ~ .. - .. _--_1='1...:: ..:..-c-~.:._;:; I 

La;:; Sa::lpl= 
N98-2025 
N98-2025D 
N98-2025 
N93-2026D 
N98-2027 
N93-2C2S 
N98-202S 
N98-2030 
~93-2030D 

N98-2056 
N9S-2057 
N92-2052 
N9S-2059 
N93-206C' 

~~ 9 2 - 2 !J 6 :. 

C::"~::::,,(~-.-\ _'"':'. - - \. - "-':;-., 

S~75T(30t::Cili) 

GS3c;:; .. (~~::) 
GS 3 8 :::;.. ( 3c-: -:::::1) 

GSSa:::A(3c-:.~::=) 

G S .5 22::::.:::" (':' 0:;:: ) 
GS52Z:::.; (3c~-=c:::) 
S879~SD(':':::p) 

- .. ----, =: _ ~ ,:;. :J ~.-.. 

:::_-- __ 1 

;.., '-' --- ~~'.' 

----'. 
--~."::'" " 
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Blue Dye In Dye Burial Ground Waler sampled Dec 15, 1G, 17, HJ97 
Reporl 3-13-98 revised 7-13-98 Samples cOllcenlralcLi [rolll 900 Illis 10 10 mls 

Glue Oye 
Standard Absorbance I~egression 

0, 
0.71 
1.70 
3.55 

o 0 negressioll Oulpul: 

7.1 
9.9'1 
1 tI. 2 

17.75 

0.007 
0.016 
0.031 
0.061 
0.000 
0.127 
0.159 

OOOG COllslnnl 
o O'IG Siu Err of Y [sl 
0031 n Sqllared 
o 063 No. of OI)sClvLlliol1s 
0.0130 Devwc~; of Freedom 
0.127 
0'150 X Coclficienl(s) 

Sid [II' of Coet. 

p3iLJe Dye Calib'ration J 
0.2 , .... -.. , 

co 
a 
'¢ 0.15 
@ 
0) 1 g O. 
III 
.D 

15 005 III . ,~// 

f:) 

t;:, 

(.7 

.0 
<{ 

o (.!i~~_~C:~:._,~._ 
o 5 10 15 

ppm Blue Dye before filial cal 
.. ---_.'--_.-. -.-- -

(:. 

1 .... ~: ... ~~.;.~~.:~ .. ~...1 

20 

,. 

50111 cOile 

0.0009354 
0.0000613 

-0.00034 
0.00107 
0.99972 
0.00000 
6.00000 

Sample II Lab Samplefl Tank II Abs @t100 ppm blue d Dil F ()clor Cone FacioI' Final ppm blue dye 
1 N98-2025 8164750 0.065 7.312419 3 90 0.24375 
2 N98-2025D 8164750 0.063 7.00859 4 90 0.31505 
3 N98-2026 1001MEA 0.062 6.976675 2 90 0.15504 
4 N98-2026D 1001MEA 0.083 9.326081 3 90 I 0.31090 
5 N98-2027 S478T (Top) 0.064 7.200504 3 90 0.24002 
6 N98-2020 S47ST(80t) O.OOtl 9.1\30796 2 90 0.20975 



MICROTOX ~ATA REPORT FOR DE?&~T~£NT OF DEFENSE 
Basic Test 

FILE: N98-2025.K15 
DYE SAMPLES FROM BURIAL GROUND AT CRANE 

Test Time: 15 minutes Osmotic Adjustment:X 

NUMBER IO/IT CONC. CR/GAMMA 
------- ------------ ---------- ---------
Control 95.76/ 75.40 0.0 0.7874 .. 

TI' 

1 93.52/ 76.73 5.6250 -0.040 * 
2 96.31/ 76.96 11.2500 -0.015 * 
3 92.42/ 76.20 22.5000 -0.045 * 
4 90.91/ 70.61 45.0000 0.014 * 

Crt = Control Ratio CORRECTION FACTOR = 0.7874 

* Invalid data or controls 

EC50 IS GREATER Ta~N EIGHEST CONCENT~~TION 

Signatt:.re C})ld~. TEST D.n.TE: 
TIME: __________ _ 

! 5 

------



MICROTOX DATA REPORT FOR DEPARTMENT OF DEF~~SZ 
Basic Test 

~ILE: PHENOL-M.K5 
PHENOL STD USING 0.0104 GMS/100ML 

Test Time: 5 minutes Osmotic Adjustment:oas 

NUMBER IO/IT CONC. CR/GA.M!-f..A 
------- ------------ ---------- ---------
Control 95.61/ 80.04 0.0 0.8372 ... 

'IT 

Control 87.32/ 70.52 0.0 0.8076 
" Control 104.73/ 76.56 0.0 0.7310 * Control 93.57/ 74.35 0.0 0.7946 r. 

1 92.43/ 75.47 0.3516 -0.004 * 2 86.74/ 68.79 0.3516 0.025 * 3 90.48/ 71.72 0.7031 0.026 * 4 90.01/ 68.08 0.7031 0.075 
5 89.65/ 70.36 1.4063 0.036 * 
6 90.47/ 67.85 1.4063 0.084 
7 92.15/ 67.83 2.8125 0.105 
8 83.73/ 61.04 2.8125 0.115 
9 88.17/ 53.67 5.5250 0.336 

10 88.54/ 55.13 5.6250 0.306 .. 
11 91.21/ 43.67 11.2500 0.691 ... 

'IT 

12 68.59/ 39.21 11.2500 0.837 r. 
13 86.08/ 27.38 22.5000 1.556 # 
14 84.20/ 27.22 22.5000 ' -,-_.:J_:J .. 
15 86.45/ 15.81 45.0000 3.446 ... 
l:J 

-r- -~ , 
';; v • /0/ 20.76 ';5.0000 ? -- .. _.:J:::: 

CR = Co::.~:-ol ~2.t:"o CO?RECT:ON FACTOR = 0.8131 
"'- USed -=,.....- calculations _ u_ * Invalid data or controls 

Ee50 15.0939 m;/l (95% CONFIDENCE PJ..NGE: 13.8226 TO 16.4821) 

Signatu:-e ,~r\ '\'!\ c- ! \/-- TEST DATE: .3 / /7 /'7 r 
'-./ I '-"' \ l 

TTM~' ___________ __ 

CO~TINUED TO NEXT PAGE ... 
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MICROTOx DATA REPORT FOR DEPARTMENT OF DEFENSE 
Basic Test 

FILE: 23-CONC.K15 
CONCENT~~TED DYE SAMPLE. 1000ML CONC TO 10 ML VOLL~E 

Test Time: , -_:l minutes Osmotic Adjustment:oas 

NUMBER IO/IT CONC. CR/GAMM..~ 
------- ------------ ---------- ---------
Control 95.03/ 36.54 0.0 0.3845 .. 
Control 96.14/ 37.97 0.0 0.3949 r. 
Control 98.86/ 39.52 0.0 0.3998 # 
Control 98.50/ 38.57 0.0 0.3916 .. 

1 90.88/ 14.91 0.35 1.394 TT 

2 105.79/ 18.94 0.35 1.193 .:J. 

3 99.42/ 11.57 0.70 2.374 .:J. 
TT 

4 101.65/ 12.73 0.70 2.136 TT 

:l 108.60/ 10.64 1. 41 3.008 .... 
TT 

5 102.53/ 10.71 1. 41 2.759 .:J. 
r. 

7 100.50/ 6.56 2.81 5.016 
8 104.85/ 7.67 2.81 4.368-
9 107.27/ 4.56 5.63 8.238 

10 107.27/ 13.99 5.63 2.011 
11 0- ~ <i ' J!:l·l._1 1. 44 11.25 24.945 , ..., 
.!.L 44.00/ 0.94 11. 25 17.382 
~ ..., 
.!...) 33.42/ 0.08 22.50 153.049 "" • A 
.2..-:: 42.48/ 0.06 22.50 277.029 "" 15 31.22/ 0.06 45.00 203.333 "" 
2.6 43.C4/ 0.06 45.00 230.594 "" 

CR = C.::;::~rol ? .. atio CORRECTION F.P-.CTOR = 0.3927 

"" Invalid ----uc.l...c. or cor.~=ols 

se50 0.23 % (95% CONFIDENC~ RANGS: 0.14 TO 0.38) 

Sic;::a-:ure TEST DATE: 
TIME: _____ _ 

CONTINUED TO NEXT PAGE ... 



FILE:23-CONC.K15 

G 
A 
M 
M 
A 

10 
ISLOPE = 0.5798 

I 
I 

PAGE 2 

1 > ......................... __ 
1 
2 

I 

.2.0 11...-___ _ 
.EC50 

.01'0 .100 CONC2NTRll.TION 

6 
4 

2STIY·!F.T:NG EQUATION: LOG C = 1.5925 x LOG r -0.6427 
95% -COO::'IDENCE F.~CTOR: 1.64957 FOR 2C50 
CO~FFTC=E~T OF DETER~:NATION: 2-2 = 0.92333 

< 
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Certificate of Analysis 

Radian bter:.atiollal LLC ce~ifies dlat this wate:-:al m::~ or e;;::ee:is the specific:l.!io~s s~a!:::i :.: this '::;.:a s:::: . 
. ':"c::.l.-acy is e:lS1.!Ied by e:tila!.!.Stive pu:iry c::::::::J.i.na:ioIlS mc gravim:~-jc preparation calib::ued with ~I5T 
::-ac:abie w:i~;"ts. Prec:sion is guar-.:.nt::::i by mci:ipie wei~;,;"gs and C::ll:i:l.pa..-ison to e;;:ist:"::'g s::mb.::is (.,:.'::= 

avaiiabie). FinaiJy .. homoge:l:iry is d:::lOIlSrrated by ranciom analysis of the ampuJed st:m.ca:cs. 

ST.·L\TJ.A .. W SA .. J1E: 

COJf?OC."v7) DA.TA. 

il 
Ii 

?YfETIlOD 8330 C.UIBRA.TIOI'i ~rrx B 

C'" ~ :\orre.u. 
?OR.\ft."LA 

?'wfOLEC"v"LAR 
'n-"E1 G '2:T 

i . CE:::;::...nCAL II 
! 1\ LOT :\0. 

C-:l.:\.o, 

! P:' "R.:.'7Y (7C) II 

C.ol..?·Z798C·:-:- i II 

U C01Y!?Oi.;;""D e.G ;-';0. 
, Irl --------------~------~--------~--------~----------~----~~~ 

:1 .!·.:.. ... -ni.."o-:. 5~L.."j~otOtt!:::: : 9.!6-51-J ,0' 197. !5 99 , 

il I , 
I i I 

II :. :5 .. Di.';.!=~toiu::-:: 606-ZC-Z C,F ..... ":O, : 8::.1:" 3-J:!O ! 99 

II 
\ 

I I , I 
i ! '\ :·~·:tr~(oiu::l: 88· 7:·: , c.~.~c: !37 .l~ I ~3-C:09 99 

I' 
!i 

I I I I I ·1 'I 3·N iu-oto iU::l: 99-J8·i c.~.~o: 137.14 ~3-C2C3 99 

II .!.·Nit:qLOiu::-:: I 99-99-') I c.~.:-;o: I !37.1.! I ASZ·297C~-'J2C i 99 I \ 

II I I I I 
\ 

T~~:! .!:9~5~8 C,E~N!CI 287.10 ASZ·29iG~~ l~ i 99 

ST.-L VD.ARD SOL'CTJON D.~.T.-t 

Solution Lot Numbe:-: 30311·95 

Conce:mation: 100 .(.:gimL of eac:' an.aIyte 

Soivem: Ac:to!'it.-"iie 

:\ .. ':loum pe:- Ampuie: 1.2 mL 

Storage: Freez::-. PrOt~: from light. 

:"piraticn Dace: 

8501 ~. Mepa: 3Ivd.IP.O. Bo:. 201088/AUStin. TX787:!J·;O~S/(S!::!~5~797/(SOO)g.:8·iSJ7(t'S &. C~ . .'uCJl 
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INJECTION P=A.K 
TIME .AREA 

CONCENT~ATION 

PPM 

2.58 
2.54 
2.54 
'"' -.. L..:; 1 

2.L7 

219L!.4 
?OOC~ ---...." ..... 
36167 
565L!.L!. 

118813 

i=(.egression Output: 

2.1 
A -..,.:> 
7.5 

9 
11.25 

Constant 
Stci Err of Y Est 
?- Squared 
No. of Observations 
De'~rees of Freedom 

-109929.8593964 
55654.97120825 

0.8952574552415 
5 
3 

v C -=-'- or_) /"\ 0;:11 k.,I;:n~:..:: 

St:J Err of Coef. 
3890"1.34 
7681.994 

DYe STANDARDS 

<: 5,::)0 ======== ::; -@ L.~O ________ ~\.:._ 
::::: :: -::I"\~ ________ _ 

~ ~ --- ----------
~ ~ 2::): ------------";"'----
!..:.l == ~'JC -----:"......::: ...... ::,;... ... '---

~ c===,~··~~~~~/=-========= 

TIME 

5.22 
5.09 
6.13 
" ~-O. I:; 

5.08 

2- f2- 9 t 
P SA.K Ai=(. = A. 

Jf1) S 1-.l!;T ftc.. fB-U) 

15454 
44740 

129075 
211511 
385749 

-
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OED/C-98-045 

TOXICITY DATA 

Appendix B 



INTRODUCTION 

Although not typically part of a QAPP, EPA requested that toxicological information be 
provided on the dyes anticipated to be found at the site under investigation. This Appendix 
provides the available information readily obtainab.le within the TOMES database. The 
available information is reported for the thret! dyes of concern and consists of: Substance 
Identification; Synonyms/Trade Names; Health Hazard Data and; References, when available. 

Topic: Fluorescein, disodium salt 

1.0 SUBSTANCE IDENTIFICATION 

RTECS NUMBER: LM5425000 
CHEMICAL NAME: Fluorescein, disodium salt 
CAS NUMBER: 518-47-8 
MOLECULAR FORMULA: C20-HlO-05.2Na 
MOLECULAR WEIGHT: 376.28 
WISWESSER NOTATION: T C666 BO EVJ IR BVQ& MQ &-NA- 2 

2.0 SYNONYM(S) / TRADE NAME(S) 

1. Aizen uranine 
2. Calcocid uranine B4315 
3. 9-o-Carboxyphenyl-6-hydroxy-3-isoxanthone, disodium salt 
4. Certiqual fluoresceine 
5. C.r. 766 
6. C.r. Acid Yellow 73 
7. C.r. 45350 disodium salt 
8. C.I. 45350 sodium s3J.t 
9. D&C Yellow No.8 
10. Disodium 6-hydroxy-3-oxo-9-xanthene-o-benzoate 
11. Fluorescein sodium 
12. Fluorescein sodium B.P 
13. Fluorescein, soluble 
14. Fluor-I-strip A.T. 
15. Ful-Glo 
16. Funduscein 
17. Furanium 
18. Hidacid uranine 
19. NCI-C54706 
20. Resorcinol phthalein sodium 
21. Sodium fluorescein 
22. S"odium fluoresceinate 
23. Sodium salt of hydroxy-o-carboxy-phenyl-fluorone 
24. Soluble fluorescein 
25. Soluble fluoresceine 
26. Spiro(isobenzofuran-1(3H),9'-(9H)xanthen)-3-one, 3' ,6'-dihydroxy-, disodium salt 
27. Uranin 



2. LD50; ROUTE: Intravenous; DOSE: 1 gm/kg; REFERENCE: 
Toxicology and Applied Pharmacology 29:97, 1974. 

C. DOG 
1. LD50; ROUTE: Intraveneus; DOSE: 1 gm/kg; TOXIC EFFECTS: 

GASTROINTESTINAL - Changes in structure or function of salivary 
glands; REFERENCE: Toxicology and Applied Pharmacology 29:97, 
1974. 

3.3 REPRODUCTIVE EFFECTS 
A. RABBIT 

1. ROUTE: Intravenous; DOSE: 933 mg/kg; DURATION: female 5-8D 
of pregnancy; TOXIC EFFECTS: MATERNAL EFFECTS
Postpartum; EFFECTS ON NEWBORN - Viability index; 
REFERENCE: American Journal of Ophthalmology 84:847, 1977. 

3.4 GENETIC EFFECTS 

3.4.1 DNA ADDUCT 
A. BACTERIA - E COLI 

1. DOSE: 15 umollL; REFERENCE: Mutation Research 89:95, 1981. 

3.4.2 MUTATIONS IN MAMMALIAN SOMATIC CELLS 
A. MOUSE 

1. CELL TYPE: lymphocyte; DOSE: 200 mg/L; REFERENCE: Science 
236:933, 1987. 

3.4.3 SISTER ~HROMA TID EXCHANGE 
A. HAMSTER 

l. CELL TYPE: ovary; DOSE: 50100 ug/L; REFERENCE: Science 
236:933, 1987. 

3.5 TUMORIGENIC EFFECTS 
A. RAT 

1. ROUTE: Subcutaneous; DOSE: 19 gm/kgI79W-I; TOXIC EFFECTS: 
TUMORIGENIC - Equivocal tumorigenic agent by RTECS criteria; 
TUMORIGENIC - Tumors at site of application; REFERENCE: 
Gann. Japanese Journal of Cancer Research 45:446, 1954. 

2. ROUTE: Subcutaneous; DOSE: 16 gm/kg/lY-I; TOXIC EFFECTS: 
TUMORIGENIC - Equivocal tumorigenic agent by RTECS criteria; 
SKIN AND APPENDAGES - Tumors; TUMORIGENIC - Tumors at 
site of application; REFERENCE: Gann. Japanese Journal of Cancer 
Research 47:51, 1956. 

3.6 OTHER MULTIPLE DOSE TOXICITY DATA 
A. RAT 



Topic: Ammonium, ethyl(4-(p-(ethyl(m-sulfobenzyl)amino)-alpha-(o-sulfophenyl) 
benzylidene)2,5-cyc1ohexadien- l-ylidene)(m-sulfobenzyl)-, hydroxide, inner salt, 
diammonium salt 

1.0 SUBSTANCE IDENTIFICATION 

RTECS NUMBER: BQ4550000 
CHEMJ:CAL NAME: Ammonium, ethyl(4-(p-(ethyl(m-sulfobenzyl)amino)-alpha-

(o-sulfophenyl)benzylidene)2,5-cyclohexadien-l-ylidene) 
(m-sulfobenzyl)-, hydroxide, inner salt, diammonium salt 

CAS NUMBER: 2650-18-2 
MOLECULAR FORMULA: C37-H36-N2-09-S3.2H3-N 
MOLECULAR WEIGHT: 783.01 
WISWESSER NOTATION: L6Y DYJ AUYR BSWQ&R DN2&1R CSWQ&& 

DUK2&IR CSWQ &Q &ZH 2 " O\~ 
~ J cald.~ 2.0 SYNONYM(S) / TRADE NA ME(S) 

))#/btz1 1~ 12 
, r-,\i (, .~ ~ 

1. Acid Blue 9 r_ ~" .. ,Jct 3 u t~ R\~~:~ ~"'~ 
2. Acilan Turquoise Blue AE ~ U'r~ 2-" ~~ A.:.~ ~,>-r J A(1;t' 
3. A.F. Blue No. 1 ~ c: l-\'t7 ~~ r. .. \- 2"lo N~~ S . '~'"':f 
4. Aizen Brilliant Blue FCF , ,P )~ ':r / \ i--' ---- " '1 . IQ~ GfC't ,- -- ==---- ,."Yl'~ ,'.' ~ '.-( i L.- ";J 

/ 5. Alphazurine '~t i,r;..1.1 ;,1 I _ ~ " I";\I..~ '; ~ ~ I.e: \ -, f 

6. AIphazurine FG . P {i~ f CZ:=.-____ \, .. ( ~. r-j -_ .. ,1(-; .i..-
ii 7. AIphazurine FGND '~----- j~ ~> ""'"1' " 
, 8. Alphazurine (indicator):" : 
9~ Ainacid Blue FG Cone ~ I • -- . or 

10. Bleu Brilliant FCF 
11. 11388 Blue 
12. Brilliant Blue 
13. Brilliant Blue FCF 
14. Bucacid Azure Blue 
15. Calcocid Blue EG 
16. Calcocid Blue 2 G 
17.C.r. 671 
18. C.r. 42090 
19. C.r. Acid Blue 9 
20. C.r. Acid Blue 9, diammonium salt 
21. C.r. Direct Brown 78 
22. C.l. Direct Brown 78, diammonium salt 
23. C.l. Food Blue 2 
24. D and C Blue No.4 
25. Disulphine Lake Blue EG 
26. Edicol Supra Blue E6 
27. Erioglaucine 
28. Erioglaucine A 
29. Erioglaucine E 
30. Eriosley Blue 



1. CELL TYPE: fibroblast; DOSE: 5 gm/L; REFERENCE: Food and 
Chemical Toxicology 22:623, 1984. 

3.3 TUMORIGENIC EFFECTS 
A.RAT 

1. ROUTE: Subcutaneou:i; DOSE: 10 gm/kgl77W-I; TOXIC 
EFFECTS: TUMORIGENIC - Neoplastic by RTECS criteria; 
TUMORIGENIC - Tumors at site of application; REFERENCE: 
Toxicology and Applied Pharmacology 8:29, 1966. 



35. Solar Violet 5BN 
36. Tertracid Brilliant Violet 6B 
37. Violet 6B 
38. Violet No 1 
39. Wool Violet 4BN 
40. Wool Violet 5B~.J" 

3.0 HEALTH HAZARD DATA 

3.1 TOXICITY VALUES 

IARC Summary and Evaluation: 
1. No data are available in humans. Sufficient evidence of carcinogenicity in animals. 

OVERALL EVALUATION: Group 2B:The agent is possibly carcinogenic to humans. 
REFERENCE: [IARC. Monographs on the Evaluation of the Carcinogenic Risk of 
Chemicals to Man. Geneva: World Health Organization, International Agency for 
Research o!: Cancer,1972-PRESENT. (Multivolume work). ,po S7 58 (1987) 

3.2 TOXICITY EXCERPTS 

Human Toxicity Excerpts: 
1. There is little concern with the acute and subchronic toxicity of the food colors 

currently in use, but there is considerable concern in some groups about their chror.ic 
toxicity. Several of the colors approved for use by the Color Amendments have been 
delisted since 1971, including .. Violet 1. Their delisting occurred owing to concerns 
over their chronic toxicity, especially carcinogenicity. REFERENCE: [Amdur, M.O., 
J. Doull, C.D. Klaasen (eds). Casarett and Doull's Toxicology. 4th ed. New York, 
NY: Pergamon Press, 1991. 839 

2. In .. patients, iv admin of Ifast acid violet..usedl to aid diagnosis & study of pathology 
of ocular fundus by vital staining .. to differentiate pathologic from normal .. No toxicity 
to ocular structures .. as a result.. of dyes. REFERENCE: [Grant, W. M. Toxicology of 
the Eye. 2nd ed. Springfield, Illinois: Charles C. Thomas, 1974. 440 

3.2 NON-HUMAN TOXICITY EXCERPTS: 

1. Groups of 20 male or 20 female sprague-dawley· rats .. 7 -wk old f~ diet containing 5 % 
benzyl violet 4b (89.1 % pure) .. 364 days. Nine of 18 treated female rats that survived 
more than 70 days developed tumors: 5 mammary carcinomas between 138 and 345 
days. In 10 untreated control females, 1 mammary fibroadenoma was seen at day 338; 
no tumors were observed in 15· treated and 10 control males that survived more than 70 
days. The average survival times were 187 (males) and 210 (females) days in the 
treated groups and 228 (males) and 315 (females) days in control groups. 
REFERENCE: [IARC. Monographs on the Evaluation of the Carcinogenic Risk of 
Chemicals to Man. Geneva: World Health Organization, International Agency for 
Research on Cancer, 1972-PRESENT. (Multivolume work).,p. V16 157 (1978) 



8. Arylmethane dyes were tested in the Salmonella/mammalian microsome mutagenicity 
assay. The food color Benzyl Violet 4B CI 42640, was mutagenic in frarneshift 
mutation detector strains T A 1538 and required metabolic activation. Most of these 
compounds gave weak mutagenic responses with Salmonella and only within narrow 
dose ranges. Since conflicting results were obtained using dyes from different sources, 
min~. dye components may ;Iave been responsible for their mutagenicity. 
REFERENCE: [Bonin AM et al; Mutat Res 89 (1): 21-34 (1981) 
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MIL-D-16627( BuOrd) 
19 September 1951 

SUPERSEDING 
*Navy-51D28(Ord) 
5 April 1946 

MILITARY SPECIFICATION 

DYES, PROJECTILE-SPOTTING 

1. SCOPE 

1.1 This .specification covers one grade of projectile
spotting dyes, to be furnished in different colors. 

1.2 Co1ors.- Dyes for projectile-spotting shall be 
furnished in the following colors (see sec. 6). 

Blue 
Green 
Red 
Orange 

2. A?PLICP~LE SPECIFICATIONS AND PUBLICATIONS 

2.1 The following specifications and standards, of the 
issue in effect on date of invitation for bids, form a part 
of this specification. 

SPECIFICATIONS 

FEDERAL 

RR-S-366 Sieves; Standard, Testing 

MILITARY 

NAVY DEPARTMEUT 

General Specifications for Inspection of Material • 

. :PUELI C ATI 0 NS 

BUREAU OF SUPPLIZS AND ACCOUNTS 

Navy Shipment Marking Handbook 
*Supereeded O.S. 1678 

--
----- ) 
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each primary sample thoroughly and place a l-ounce portion 
in a rubber-stoppered bottle so labeled that the container 
from which it was taken can be easily identified. The re
maining portions of the primary s~ples shall be mixed 
together thoroughly and ~uartered until a composite sample 
of approximately 4-ounces is obtained •. The composite 
sample shall be placed in a rubber-stoppered bottle and 
labeled so as to show the name oi' the material, manufacturer, 
plant, contract or order number, number of pounds in the lot 
and the lot number. All acceptance tests shall be made on 
the composite sample representative of the lot. The primary 
samples ~hall be held ~or possible future examination should 
the composi.te sample 1'811 to meet the requirements ot: this 
speclficati on. 

-4.2 Inspection. - Inspection shall be made at the place of 
manufacture, unless otherwise specified. 

4.3 Tests.- The fallowing tests shall be made at the Naval 
Powder Factory, Indian Hsad, Md., unless otherwise specified. 

4.3.1 Color.- Det~rmine by visual inspection. 

4.~.2 Uni1'ormity.- Place approximately 1 gr~ of the material 
on a piece of WElte paper and mix well using a spatula. Press 
down on the dye with the spatula so as to break up any lumps 
or aggregates. The appearance of streaks of different colors 
indicates non-uniformity due to poorly mixed components. 

4.3.3 Concentration.-

4.3.3.1 Test Solutions.- Prepare solutions of the standard 
dle (6.2) and the sample dye in the following concentrations, 
using recently boiled distilled water:· 

Color 
Elue 
Green 
Re.d 
Orange 

We~ght of dye. ~ram 
0.1000 
0.1000 
0.1000 
0.6250 

Volume of solution, mI. 
1000 
1000 
].000 

250 

4.3.~.2 Apparatus.- The instrument used shell be a photo
electric colorimeter, Lumetron Colorimeter Model 400 or 
equiyalent. Filters used shall be as follows: 

Color of Dye 
Blue 
Green 
Red 
Orange 

Filter 
Green 
Orange 
Orange 
Orsnge .'~.----~------ . 

- ... - - :3 .. 

t;' ..... 
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6. NOTES 

6.1 Ordering data.- Procurement documents should speoify 
the following: 

Title, nwnber, and date of this specification •. 
Color of proJecti;Le-spott1ng dye required (see 1.2). 

6.2 Composition of standard dyes.- Portions of the standard 
dyes maintained at the Naval Powder Faotory, Indian Head, Md., 
will not be distributed. The following oompositions are offered 
as s. guide for approximating the standards: 

Color 
Blue 

Green 

Red 

Orange 

Ingredient 
Alphazurine B Cono. 
Aoid fast Violet BG Cono. 

200 peroent of normal 
NaoooBol A (Wetting Agent) 
Granular Sugar 
Wool Yellow Extra Cono. 
Alphazurine 2G 
National Fast Crimson ITR II 

167 percent of normal 
Wool Yellow Extra Cono. 
~bol Orange 2G Crystals 

C. I. No .0$1-

699 

640 
712 

Cone. 

640 
27 

* . Sooiety of Dyers and Colourists - Colour Index 

Percent 
30.0 

20.0 
2.0 

48.0 
80.0 
20.0 

80.0 
20.0 

100.0 

Notice: When Government drawings, specif'ic ations or other data 
are used for any purpose other than in conneotion with a definitely 
related Government proourement operation, "the United States 
Government inours no re sponsibili ty nor any obligation whatsoever; 
and the fact that the Government may have formulated, furnished 
or in any way supplied said drawings, specifioations, or other 
data is not to be regarded by implioation or otherwise as in any 
menner lioensing the holder or any person or oorporation, or 
conveying any rights or pe~ssion to manufacture, use or sell 
any patented invention that may be in ,any way related thereto. 

6· 

".-( 
~ , . 

informatIon Handling Services, DODSTD Issue DlY9702 

----- .. _--.. _. 
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BACKGROUND 

DYE WATER DISPOSAL PROPOSAL: 
FOR 

NAVSORI'WAl\CENDIV c:u.NB 

July 1998 

Information about the Dye Burial Grounds (DBG) ·can be found on 
the IDEM web page at www.state.in.us/idem/oer/cran396.html. The 
DBG is solid waste management unit SWMU #02/11~ 

As noted in the enclosure (1) analytical report, there is 
approximately 150,000 gallons of dye water contained within 
twelve tanks at the DBG. Each tank has a volume of 20,000 
gallons. 

PROPOSAL 

Our proposal for disposal is to pump the dye water from the DBG 
tanks and haul it to a discharge point at an outlying manhole on 
our wastewater collection system. The dye water will be diluted 
as it blends with the normal 400,000 gallon per day flow that is 
processed through our sewage treatment plant. Discharge from our 
sewage treatment plant is allowed by NPDES permit IN002l539. The 
rationale for this proposal is presented below~ 

RATIONALE 

The contaminant of concern in the dye water is the MIL-D-16627 
blue dye (green dye was below detectable level of 10 ppb). The 
blue dye (CAS# 2650-18-2) is a compound made up of 30% 
alphazurine B, 20% acid fast violet BG, 48% sugar, 2% naccosol A 
(wetting agent). One of the listed uses for this dye is as a 
food coloring agent. The dye can be generally described as a 
polynuclear aromatic hydrocarbon (PAH). PAH compounds are 
considered to be Clean Water Act, Section 307, : toxic pollutants. 

Part II, Sec. C, paragraph 7a (pg. 30 of 31) in our NPDES permit 
Requires that we notify the Commissioner of any Section 307 toxic 
pollutant discharge that will exceed one hundred micrograms per 
liter. For this case, we interpret this paragraph to mean that 
100 ~g/l of blue dye is the maximum daily discharge limit. 

From the analytical results shown in enclosure (1) we know that 
the maximum concentration of any tank sample is 280 ~g/l (tank 

~.t1~ U) 

£0'd 3N~~J JMSN d~OJ ~w ~£:60 8661-01-J30 



#S164750). If we assume maximum concentration for all 150,000 
gallons of dye water and determine the total mass of blue dye in 
the 150,000 gallons we find that there would be 0.35 lbs. If we 
then assume that the 0.35 lbs: of blue dye is mixed with 550,000 
gallons of wastewater (400,000 gal. normal flo~ + 150,000 gal. 
dye water) and calculate the concentration of blue dye in the 
sewage treatment plant discharge, we find it to be 76.4 ~g/l. 
The c&l.cu.lated cODcentratioD is an overestimate' bat is still less 
than the 100 pg/l liDdt. Also, the calculation is based on an 
assumption that 150,000 gallons will be discha~ged into the 
collection facility in one day. We expect that it will take 
several days to pump and haul the 150,000 gallons. 

Another issue that we have considered is the color that the dye 
imparts to the water. Our sewage treatment plant discharges into 
Boggs Creek, which is normally a clear, low-flow stream. One of 
the Indiana water quality standards (327 lAC 2-1-6) states that 
all waters will meet a minimum condition of being free of 
substances that are attributable to industrial discharges and 
that produce color in such degree as to create a nuisance. By 
introducing the dye water at a remote location on the collection 
facility over several days we believe that the sewage treatment 
plant discharge will not discolor Boggs Creek. We will conduct 
dilution tests in the Navy laboratory to estimate a dilution 
ratio that will be needed to obtain a clear discharge. 

90'd 3N~~J JMSN d~OJ ~w ~[:60 8661-01-J30 
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DYE-IMPACTED WATER DISPOSAL RECORDS 
AND 
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SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
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Dye-Impacted Water Disposal Records 
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~d~~r loF , 

DBG WATER DISPOSAL RECORD 

f\A • _ ,'~~' u ...... ~I:..I... ... -""UL. ...... Tl:..·..J I~ /JIV'O QJ)K'<.::' 

~i).C> D4<p TOTALIZER 
'''''0''''' ..,.. BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK "''-' "r, 

NO. DATE LOAD NO, READING END READING DISCHARGED GALLONS DRIVER'S NAME 

MZ80 JChl/'ie. I \J5.e.r> 6~,-,-\ol\: > rlAr .... I'> .. t. i>u..v ' \ DDO \ coo R ILK /':.J4.VI/,.F'r-, 
'-Ar...I~" 

loin In 'z. "525- ,szs j"~es. 1-lAa..''''~P 

DECON WATER QUANTITY 

jJ..uo 'Oo/.f.t GALLONS OF WATER USED DECON I 

'ffiPCC TANK PER RINSE TOTAL RESULTS 
I 

NO. DATE RINSE 1 RINSE 2' RINSE 3 GALLONS ACC UNACC COMMENTS 
M'l..eo If)/ t t.. ; 'v:; s-a "LS"" z...oo ~ 0 u~c.~ GMo' A'T£~ fl:AT.A.?.l~ 

0 0 \..JAifi! TA04'" To Dai~\,.,( A"'\C-..{1o.I' 

0 0 r ~ ~ ~·[.c r..~ I...\A. TOt. 

0 0 I' 

0 0 I I I / 

TANK INSPECTED BY: -J(~ J)~~~ c_1 1!av1 j / / 
" 

DATE: 'Z2~8 



WArE.~ TR..U.t..l4. It -, I '~-~ -1-\t:~:tZ Re..lIAL 

ucCoN 

4;) i~~!i I ~F I 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
FRAC TANK BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK 

NO. DATE LOAD NO. READING END READING DISCHARGED GALLONS DRIVER'S NAME 
-- --- -

DECON WATER QUANTITY 

\lJATf.A. TQI,M;.'" GALLONS OF WATER USED DECON 
'FRAC TANI< PER RINSE TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 
., ('~:'> il131~f! C04-'2 S7ea 4(1)3 1701 ~. 0 Df(.I>',J '''''U' ,o~."'~!.(.~ u':i.!D j"(:: 

0 0 "D 'V '/Lt"-:~ JATtt. ~ TAN\(". 
0 0 
0 0 
0 0 --

TANK INSPECTED BY: 11i?M6!. ~. vSkAL 
(PRINTED NAME) 

v~/j) 
'-7 -,SIGNEO-NAMej-

DATE: ,,) ?> h'Q 



SI'4~tT I "r-' 

W,,'TE.R... TRULK ~ 8174- Hf:Rrz K~1IJr.AL 

DEc..or-J 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
FRAC TANK BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK 

NO. DATE LOAD NO. READING END READING DISCHARGED GALLONS DRIVER'S NAME 

DECON WATER QUANTITY 

V-iAi~ 11l.\J.1.iC.. GALLONS OF WATER USED DECON 
'fRAG TMII<; PER RINSE TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 

Br,,4 Ilhh~ (cC!.o :::)74 4(04- l<.o~ & 0 \)~(~I.J .,.iU .. u M_":) .\\. ... ~~ c,. \J..S~() 

0 0 'roO ~: ...... .tIt2(...,'l 1. ... 1Ai't!t ~ .... ·~lt K.. 

0 0 A\. <:Or,,) D ... ~t."" v~ t-\.\,MP~u...ITO 

0 0 Ie T1\u.LIC. r61!. FIL"I"-J~ T~"'1(... ! 

0 0 

TANK INSPECTED BY: Tt\,MAs V. Doc.,AL #~~~ 
(PRINTED NAME) (/ (SIGNED NAM25 

DATE: If I ; I~b 
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DBG WATER DISPOSAL RECORD 

LOAD NO, 

, TOTALIZER 
BEGINNING 

READING 
7 -:;.... t.f t.t 

GALLONS I ACCUMULATIVE 
DISCHARGED GALLONS 

TCTAL-~TI-\S~Ecn- lbGcto 

TRUCK 
DRIVER'S NAME 
7_ /-1, 
7: /-T. 
J. 
it: h. 

DECON WATER QUANTITY 

GALLONS OF WATER USED 
FRAC TANK PER RINSE 

NO, DATE RINSE 1 RINSE 2 RINSE 3 

S81C,NSD Jlhk8 '2_'\ ~ \~" 11'7 

TANK INSPECTED BY:IH?MA->'$ U, Uoe:,.I\L 
(PRINTED NAME) 

DATE: I ",:dCjfi 

TOTAL 
GALLONS 

tnw r 

DECON 
RESULTS 

ACC 

~ 
0 
0 
0 
0 

UNACC COMMENTS 

0 Fl.!)", TQt'A .. ,~~Jt. ~ sc...) .\:) MU.SU~E. 

0 C ... A ...... to.t~ oF' ' ... l~t~ p~ R,1'-lS'i: • 

0 
0 
0 

~/ c-=..... 0 
// C~ ----' ~J 
V-·(SIGNED NAME) 7 



S,.\E-E.T ? of" Z. 
L- -" ~ ( 

Til tI c. t( 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
BEGINNING GALLONS ACCUMULATIVE TRUCK 
READING DISCHARGED GALLONS DRIVER'S NAME 
/, .S' I liS ,-

( P fit' 
"3-atO 

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
FRAC TANK PER RINSE TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 

0 0 
0 0 
0 0 
0 0 
0 0 

TANK INSPECTED BY: S~~ S~c!T j of Z 
(PRINTED NAME) (SIGNED NAME) 

DATE: 



rv\ U D 00)( ~ 2iS I 'uE c. cO I'J 

DBG WATER DISPOSAL RECORD 

'TOTALIZER 
FRAC TANK BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK 

NO. DATE LOAD NO. READING END READING DISCHARGED GALLONS DRIVER'S NAME 

_No W~Ttj ,No JwIt.'JP t'lil7' 

- L-~ 

DECON WATER QUANTITY 

N\\AD e,O)( GALLONS OF WATER USED DECON 
FRAO TAt~f( PER RINSE TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 

MlBl , lI41'i~ 150 loB ro 3?>~ ~ n U~~D (..,!1A[')u.ATt ....... P~rAe.L~ ..v.T"U 

1J n T.NJI(. To Da:.Tr:n..u,,""~ A,Y""",'-I\ o~ 

0 0 t>E(';)~ \JA'lu" 

0 0 
0 0 

-- - - - - --- _. ~ ~ ~j) /1(~v DoG.~c.. - - -- ---- _ h' 

DATE: u/4/QtC. 



FRAC TANK 
NO. DATE LOAD NO. 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
BEGINNING 
READING 

60 

TOTALIZER 
END READING 
}.! 70 
r:;.. tf.> 

• ..,11' .... _ \ f ~I 

~' 

ACCUMULATIVE I TRUCK 
GALLONS DRIVER'S NAME 

1- ,- , t - ~ {--' { .. I VI' ,<" - -,{ f~ t· {~'rES-/,,: .,t,s-
til '~lltI?~:""'o... ~...&.-~ ~~.,. -:- ~6_,._ .~ r/f_ ,r},r .... ~" ........ // _.1 

1/': ;7.l-

1.'£Je 

~ A ~~ , -1-,- , '4(' .,"j..,.... , '4J;'< <0/ ----- I V",- 1< I JA (0 a'-'?~ _ .. '/A 
i d"" . . I .1\ .. .".~ 

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
FRAC TANK PER RINSE TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 
51~+15'~ II 15/'1B 'CoO 400 200 1400 ~ 0 ~S~D G:/U.l"i\. ,A.T':'~ ?CI(\.TA~i.t 

0 0 ',J4:~.ll. TAtoll!:. Ie ~T~RM\ .... ~ lu-u>u~T 

0 0 ~~ 'D£.(e> • .J ~~ 

0 0 
----- -- '------ 0 0 

TANK INSPECTED BY: ~-r~",.p 
~ (PRINTE~ NAM 

Ti-I"~ i) Dc,,(-A,t.. 

(SIGNED NAME) 

DATE: il)S/'1l::. 



51-\(~T I ",F3 

\-£) 

DBG WATER DISPOSAL RECORD 

TorAL GJ\Ll..o"-lS AL.i..:' SN~i'S. - 11Co<.oS 

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
FRAC TANK PER RINS~ TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 

S47ST I !Iv J'i~ \ \ :lO SOC) 3S0 1950 IKI 0 U~f.t:) C."RAlK .. v\T't..f) R.r""AQ ~~ 
0 0 I, I'\~ iA'-l"- 'c. ;'E.Th'V..A,"I£. A,MDv.,A.1r 

0 0 of" o€.\:.:".j "-\A.itt 
0 0 

L-____________ ----- 0 0 , . 

TANK INSPECTED BY: T!-\2M,"~ (). Oe<.,I\L 
(PRINTED NAME) 

~----..::5~~ 
7(SIGNED NAME-)-/' 

DATE: I'/V/<;'::-



Si-\~ ~ T 2 ",C" 3. 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK 
READING END READING DISCHARGED GALLONS DRIVER'S NAME 

S 3/Y7..s- :.s- I e:oo 
$41 :=" OcT· 23 ~ 33$S.r 3S-.:l YS- 31'10 ~"-' ... " 1~"\.Ote 

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
FRAC TANK PER RINSE TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 

0 0 
0 0 
0 0 
0 0 
0 0 

TANK INSPECTED BY: Set S~E..[\ I o~ 3 
(PRINTED NAME) (SIGNED NAME) 

DATE: 
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DBG WATER DISPOSAL RECORD 

TOTALIZER 
FRAC TANK BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK 

NO. DATE LOAD NO. READING END READING DISCHARGED GALLONS DRIVER'S NAME 

5475'1 1(/·-71- 'is' I .3 s .?- '1.""- j s-ffc., 0 (";5 CoIS :fA....\t.s UA ..... ", ... 
----- --

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
FRAC TANK PER RINSE TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS Ace UNACC COMMENTS 

0 0 
0 0 
0 0 
0 0 
0 0 

TANK INSPECTED BY: S2£.. SI-\f:CT I or ~ 
(PRINTED NAME) (SIGNED NAME) 

DATE: 



SHt.er t ~ f" Z. 

DBG WATER DISPOSAL RECORD 

DATE LOAD NO. 

TOTALIZER 
BEGINNING 
READING 

"\D"f AL. f"~'""- 'D.oil-l SHE-/: r"5:> 

ACCUMULATIVE 
GALLONS 

l eoc", ~S 

DECON WATER QUANTITY 

GALLONS OF WATER USED 
FRAC TANK PER RINSE 

NO. DATE RINSE 1 RINSE 2 RINSE 3 

\N")\ l\Af A \ d('/'H!> q:::,o 300 Z.oo 

TANK INSPECTED BY: TI4. •. ~s. O· D~6L 
(PRINTED NAME) 

DATE: Ideaho 

DECON 
TOTAL RESULTS 

GALLONS ACC UNACC COMMENTS 
\450(~AI. ~. 0 Ll ~EO .A e:-:VOO<.4Arte> .':::>~T'AgLt: 

0 0 wA~12. '1",0..11"" ,~ Ot:S1"E·~IJoJ"(. 

0 0 ~oU~(i ~~ Dt:c j)N ~T~ 

0 0 
0 0 

/LS3~ 
.,- (SIGNED NAME('" 



Ok 
Tittle/{ 

FRAC TANK 
NO. 

/(>oIMel/ 
IIIO//I/&,/l 

/~Il/jl~,4 

/PC'IIII~ /I 
1(10 (/Ji eft 

FRAC TANK 
NO. 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
BEGINNING TOTALIZER GALLONS 

DATE LOAD NO. READING END READING DISCHARGED 
lo/~;/ fJ' I 1f'1? r~ lf~ 6p(7 6117 

1&.'/,,9/'11 -Z- Cfl1lf>(/ Cf 6 3 ~t7 ('7 c>C/ 

/I/H/r,( 'f 'ff':t-v o I tI t:P {C' 0 frd''' 
I ()/, r/'1~ Lf- 1t?193r; it):?80(J 

'" 6 5" 10/;''1/11 S IC'$("'(» /(Jb77(J I ( "5 

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
PER RINSE TOTAL RESULTS 

DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC . 

0 0 
0 0 
0 0 
0 0 
0 0 

TANK INSPECTED BY: '5i:.E. CSf.\(.e.' \ of 2-

SH Ei.T Z <> f" z.. 

ACCUMULATIVE TRUCK 
GALLONS DRIVER'S NAME 
(ale:> cI I1¥-. 

'2510 cl' .. rtf. 
441D J:,e;, 
(,,27-5 J./~ 
'1440 J. H 

COMMENTS 

(PRINTED NAME) (SIGNED NAME) 

DATE: 

I 

I 



DBG WATER DISPOSAL RECORD 

TOTALIZER 
FRAC TANK BEGINNING TOTALIZER GALLONS 

NO. DATE LOAD NO. READING END READING DISCHARGED 

. 
/-DTAL IA lli>,f.4 Si-\E£."ri 

DECON WATER QUANTITY 

FRAC TANK 
NO. 

51~oS c.A I /, 

GALLONS OF WATER USED 
PER RINSE 

RINSE 1 I RINSE 2 
quo 

. JU{ ~1fCft TANK INSPECTED BY. (PRINTED N E) 

DATE: V lI&lf8 

TOTAL 
GALLONS 

'5H~fT , of" Z 

ACCUMULATIVE TRUCK 
GALLONS DRIVER'S NAME 

:'0 

COMMENTS 



tJtA., 
(If l{ c fA 

FRAC TANK 
NO. 

.5 /85'.5 c/l 
Sl9g~ffl 

>lff§~t4-
5/ r!,$'r;,( 

FRAC TANK 
NO. 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
BEGINNING TOTALIZER GALLONS 

DATE LOAD NO. READING END READING DISCHARGED 

It/;. (f/ff / I~ b 770 1()?L{-~5 fg5 
/eJ/-,..fI/ff ~ 10 q').. 6 0 II/let:) l'fePt:' 

/<JL?- fi/f! P' J fI :JppO I(lfC(IO I Cf (0 
lu/,). 'Ilf/" l+ I I" 7 >0 118'~;!.~ I "1 7t:7 

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
PER RINSE TOTAL RESULTS 

DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC 

0 0 
0 0 
0 0 
0 0 
0 0 

TANK INSPECTED BY: SEt.. S,.\E.CT 'or Z 

St-l€.!T Z .. f' Z 

ACCUMULATIVE TRUCK 
GALLONS DRIVER'S NAME 

~BS y. 1-1. 
ZSBS ,J .. ~ 
44~5 ,J.-~ /1'. 
Cc..z~5 IJ /-1 

COMMENTS 

(PRINTED NAME) (SIGNED NAME) 

DATE: 

i 

I 

j 



Tvil; 'TlrUCt{ 

FRAC TANK 
NO, 

G-5 8 q£A 
r.. ~ ~" r A 

FRAC TANK 
NO, 

GScB EA 

DATE 
It' ,- J. J - Y'i 
\o-2.~-H, 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
BEGINNING TOTALIZER GALLONS 

LOAD NO, READING END READING DISCHARGED 

I 378'lfF :1 fj ff}' c? r~> 
2- t.fo73tP '+1'775 jPCJ!7 

TOT AL. G-.ALL.O\J~ -A l.~ S i4 (. '£~ 

DECON WATER QUANTITY 

GALLONS OF WATER USED 
PER RINSE TOTAL 

DECON 
RESULTS 

DATE RINSE 1 I RINSE 2 GALLONS ACC I UNACC 

So 'Coo o 
010 
010 
010 
o 

TANK INSPECTED BY: J..,f..?€ ~H§ff 
(PRINTED AME) 

DATE: ff-li&lcr? ---'-=----

.,; H£t. '\ 1 o~ Z. 

ACCUMULATIVE TRUCK 
GALLONS DRIVER'S NAME 
qSS ,/ ~-...e--

I'1QO J- ~..-~ 

i 

1'74"19 I 

COMMENTS 

'-IT 



DATE 

6- > c; '}i3 /I 

FRAC TANK 
NO. DATE 

LOAD NO. 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
END READING 

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
PER RINSE TOTAL RESULTS 

RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC 

0 0 
0 0 
0 0 
0 0 
0 0 

TANK INSPECTED BY: 'Sj;:E S~~( 'I / elf "-
(PRINTED NAME) (SIGNED NAME) 

DATE: 

'DHEET 2QFc:. 

~ ,';S3«t 1540, 

COMMENTS 

I 



"'3 ""fof.' 'of Z. 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
FRAC TANK BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK 

NO. DATE LOAD NO. READING END READING DISCHARGED GALLONS DRIVER'S NAME 
G551 :1.t"li / t' /:2. /; / 1S' I 534-6'0 ,t;';;J 10 I?J So IBSo ~~W 
c. t; < 2.2. EA /i~1. t / 'It; :2 -;5JI" r? I b 0 195''' '3»100 -;r ,fI, 

G-S 1;i/..")..cP. Ip/-2. ;/'1,- 3 S?lbttJ S,q~ 85 1 'E;l. Ii 5$zS .:/, H~ 
Go ~ 5,Zo,z, Ii A Ii;/~,/q; 4- '59 c,9S e OrBlfO I~J5 '1'3>~ J, /-f,. 
cs 5 t.~ t.A II :,/~" / 1ft;' )' i.69t.1-t> 62-7J..O 19 ~t? 9" 'L(..,n ~,~ 
C.f>'J-z~A Iph, 'Jr( t t?-.7:J.-o /;tt;70 1850 11110 r#--, ~ 
(;.5 ~ 2.'1.. cPt f p/,,('/'ft; 7 6Lf-J'?t? l:-6/f1'i ICJ4-f I ?C.1S,S J.rt ~ , 

G--$ "5 2,1.. ~A II/~ 7/flfI 8 664-1J" bBgD5" 18'10 14.~45 IJ.~ 

Ic.1fAL r~,,", 'ColH SI"\t.!TS J~~ 

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
FRAC TANK PER RINSE TOTAL RESULTS 

NO, DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 

6~ s,Z- EA II/q 1'1~ (,;,::'0 25Q ISO \cSo ~ 0 u~lE.i:) A GlUO\"{A'TE.~ RArA&( 

0 0 ~'TE.R , .... ~~ To DF-Tq>..MINE 

0 0 IAHDl.'.\J,.of" Df:.CON Wo\f{~ 
0 0 fl 

" I 
I 

0 0/"1 J n L LII 

TANK INSPECTED BY: Jw~~ Cillh ~/ 
(PRINTED N ME) (SiGNItD WAr/l.rtJ!// 

DATE. 1 Nw9 B 



Si-l~tT 2",fZ. 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
FRAC TANK BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK 

NO. DATE LOAD NO. READING END READING DISCHARGED GALLONS DRIVER'S NAME 
c;. S SV.J~;t /~/J71 '1~ 7 683?' .7 7tJ;!.PCl 11Q,5 H\<t5 /2,,# 
b- S :;:t.. 'l-l:/I J"/~7/9'Y (0 ? o;!. (!> (:? 7;1./170 1f'&rt7 37<f5 ~.~ 

J;. S 5' ;;._~ IYA /(JJ/'). 7/'1'V It' 7}..../()C? 7'A.I+1f5 ~Lf5 AI40 d../t;. 

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
FRAC TANK PER RINSE TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 

0 0 
0 0 
0 0 
0 0 
0 0 

~ --

TANK INSPECTED BY: SEE. SjJ,~~ T I c.Y 2 
(PRINTED NAME) (SIGNED NAME) 

DATE: 

I 

! 



~ 
I 

S HE.(;, \ of 'Z. 

DBG WATER DISPOSAL RECORD 

FRAC TANK 
NO. DATE 

TOTALIZER 
BEGINNING 

LOAD NO. I READING 
ACCUMULATIVE I TRUCK 

GALLONS DRIVER'S NAME 

1~~'I"~';H2~-.rff I /(?/~'nJ I ~ /6'-~UO ,'-.1. ,"blP IE':." ~,,?"J' I ;q:rAH 

TOTAl f"f4,.... fQ.oil-\ '5~€.~ rSo. lCo L05 

DECON WATER QUANTITY 

GALLONS OF WATER USED 
FRAC TANK PER RINSE TOTAL 

NO. I DATE RINSE 1 I RINSE 2 GALLONS 

16s 50SEA 1111~{9b BoD I Sea I 2-00 I t.3>C1O 

TANK INSPECTED BY: ~W ~\tOf:~ 
(PRINTED N ME) 

DATE: q Nwf/I 

DECON 
RESULTS 

ACC I UNACC I COMMENTS 

,g'-r 0 U~EO A ~&~;~ -?~~T'''''C!M..~ 
o 0 I WA.t'e..~ rMIC.. To O~·reItMIN(.. 
o 0 Ai'-(c>y'",r or DEco.\.! 1 ... lAr~lt. 
o I D.-J J'\ ~ _/ 

o I 0/ A 7J! I 1 I (I¥ 

WffJlhh" 
(SI~N~ NAM/)' ~ 



cK 
T/fctcf( 

~IiE..E.\ 2 oF" Z. 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
FRAC TANK BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK 

NO. D~ E LOAD NO. READING END READING DISCHARGED GALLONS DRIVER'S NAME 
GR()f~A lo/i't/9~ I IAe?J~O 17-'-t1;tJ /'t/'; 1<O~O ~~ 
(;1-~ 5~~-e/4 lo'/¥f/?$' '2- I ~:1 ,Ie J:2. s62.CJ lB It? ""'(.J:70 7 t:;:p:;, 
IJI-e; >0> Eft /ol..*t/~:3 t~ tll!t" 11-. fJ 15" 19" S S~:l,S ~ ,If, 
61-$.!jP s£~ I ot"~r 9~ If U fll.! t:J I J 3005 t fit S 7 Z<;X;> (i.J-(. 

DECON WATER QUANTITY 

GALLONS OF WATER USED 
FRAC TANK PER RINSE TOTAL 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS 

TANK INSPECTED BY: ~f, "SHH.... I pf Z. 
(PRINTED NAME) 

DATE: 

DECON 
RESULTS 

ACC UNACC 

0 0 
0 0 
0 0 
0 0 
0 0 

(SIGNED NAME) 

COMMENTS 
I 



FRAC TANK 
NO. 

.s DJ: I E;:J 
~PE. t eA 

FRAC TANK 
NO. 

~OE.I f-A 

-

SJ-!E;!:T I or- I 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK 

DATE LOAD NO. READING END READING DISCHARGED GALLONS DRIVER'S NAME 
tOtf~ 'ft -:-00,,1/ 2 /~~Jft.jO ,'?~ 'l. 1V J~~u 

Pc..(.3>0 ~b -rooPt I ~A.(Q40 ,~G440 1'000 

~1-:AL 

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
PER RINSE TOTAL RESULTS 

DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC 

I"~ 1"'0 :3oe> 150 IC.o 5$<0 !'Sit' 0 
h 0 
0 0 
0 0 
0 0 

Its-::,O PH 
~~O :JH 

':;<0 e,o 

1-,..\15 TANK HAD A Plio! I-IOL~ I 
sorT \4AJ1 I,.tS,Eo ro,:. 1=J-'\E.l!C~c..>, 
~k~ ~~. Po .. "'n~:t. l,.ocA.tt.D "\ ro'p 
a~ 'f"N4k. ~ALl.· 

COMMENTS 

Uc:;.~n A ~.v.O<...tATE.C) f~rA&L~ 
\.IArt~ rANK 1<0 ~TE~INt: 
AM~ 'NT o~ D'i:c..;o~ W-.-4fZ JL 

TANK INSPECTED BY: n.(QMAS D. a)~,4L ~~~~ 
(PRINTED NAME) ~lSIGNED NAME) 7' 

DATE: t1/'7/?'6 



5 .~ e. (. T \ 0 t '2 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
FRAC TANK BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK 

NO. DATE LOAD NO. READING END READING DISCHARGED GALLONS DRIVER'S NAME 
~ 1pS"()N £11 Io~·/.,v I /t/tJoho 1</ / ?~O ( J tt (.'J tB4-o D.H. 
s 6~ (>f1/F4 IIY1-~'1>' 1- / ~ I '1(1 ?' 1't?7fP> I ft? ~ '2(~ ;: ;-t. 
S ~ 5' c' IVt~/i 11/ ~ / <if' J I '+3 reS lif55t1I Iq,,(? .;445 J.t-/, 
$ b fo I/f"j,. 11/,. /t'f~ q- I If;.> CI j,- 11.f7JIO 1$"5 7'l.;o T.H. 
S'foNEA II/:J./ H S I ~1J 10 ('I fl 10 13G(; CloSO J. u. 
5 b f() N~A 1'1/')../ CfK ~ Itf91fO 15o~s:; I 711~ \D'7~ 5 ~.rI. 
s, '5'~IJ'~A 11/1./ q~ 7 l~o'i;5 i5':J.',t? ,rsy 12..r,S,C ;r,f.I, 

§6'S'fJl'{£A ((/')'/'If g 15;1.."t? If If If I~ (~/() I..J.~SO /T.H. 
\c,-AI. Fru."" iQ,.,rn 'SOl1e€i":> I (o~~1 

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
FRAC TANK PER RINSE TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 

S("So N'tA 1i/~/qrc 700 Zoc~ \ Z.o tC'2.C g- O LI ~e 0 A C:z RAou A'-f' f'I PI>q,T"A13.Lf 

0 0 \dA'tLC. 'A~K.. roi.)E-n:~1 N~ 

0 0 A....cA '..iT" o!>~ OE..Cc.)..j 1 ..... i.ATU 

0 0 
0 0 

TANK INSPECTED BY: 'I{"<.A.A"l O. P'-'Ct At.. ~--~ 
(PRINTED NAME) (SIGNED NAM~--' 

DATE: II/~hE:> 



S I-\~C.I 2 ",fZ 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
FRAC TANK BEGINNING 

NO. DATE LOAD NO. READING 

\ . 
. -

DECON WATER QUANTITY 

GALLONS OF WATER USED DECON 
FRAC TANK PER RINSE TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 

0 0 
0 0 
0 0 
0 0 
0 0 -

TANK INSPECTED BY: SEE. S~f£"f I ~ 2-
(PRINTED NAME) (SIGNED NAME) 

DATE: 



POfZTASL~ WArE.g lANK AND Pu,~P~/I~"5€ So 

DBG WATER DISPOSAL RECORD 

TOTALIZER 
FRAC TANK BEGINNING TOTALIZER GALLONS ACCUMULATIVE TRUCK 

NO. DATE LOAD NO. READING END READING DISCHARGED GALLONS DRIVER'S NAME 

- i-- ----- ~ ---- -------- -------- ------- -------- ,... 
- --

DECON WATER QUANTITY 

~A.rtJ? GALLONS OF WATER USED DECON 
~TANK PER RINSE TOTAL RESULTS 

NO. DATE RINSE 1 RINSE 2 RINSE 3 GALLONS ACC UNACC COMMENTS 

rT-2. 11/1.3/H, ~.:;. .3.c,o "Zoo iOc.n 
-~. 0 'DEcu,,", 11'lC. '-\ ... n::.I~ .. P l ..... rAkE At..lD 

Pi - .3 II o/<tf'. 5So 2..£00 ID.D 9o.r..> ~ 0 DI Sc.HAp.(~£.. HoS.~S 

2'- po ""I" I Q I ~ r, 40 3.0 zo <::;-0 ~ 0 
P_.~. z\£x-. J I", I", gO <00 So 'Zoo g n 

0 0 
--

TANK INSPECTED BY: THC\ .... "'·~ D. C>~c.-.A(,. 'l~~.~~ 
(PRINTED NAME) c.7 (SIGNED NAME) -;i7 

DATE: I'/'!" IH 



JUN-06-97 FRI 03:01 PM NAVFAC CONTRACTS CRANE_----!.F..:.::AX~NO;.;... _8.;.;;12;,;.85_4.;.;;38;.;;.00~ ____ P_. 0_1 __ _ 

~ 

~ 
DEPARTMENT OF THE NAVY 

~.. ~ OFFICER IN CHARGE OF 
• \~1 W NAVAL FAClLmES ENGINEERING COMMAND 
~ CONTRACTS 

"CRANE DIVISION, NAVAL SURFACE WARFARE CENTER 
...,.". ~L.bl V C.r.. BUILDING 2516 

JUN 6 19~7 

\,ff( .. CRAJ\W -

Morrison Knudsen Corp. 
P.O. Box 310 

CRANE, INDIANA 47522-5082 

Crane Village, IN 47522 

4330 
orcc 
06 Jun 97 

SUbj: Contract N62467-93-D-1106, ENVIRONMENTAL RAC CONTRACT 
Delivery Order 0009 NSWC-CRANE 

Gentlemen: 

This letter is to serve as technical direction for the 
following actions related to Dye Burial Grounds Cap: 

1) Provide 1 additional frac tank to facilitate movement of the 
mud boxes and other frac tanks. Please provide a sketch 
showing location and all applicable certifications -prior to 
bringing tank on site. 

You shall proceed promptly with the performance of this 
technical direction. You are to provide a budgetary impact of 
this direction to the Contracting Officer within 5 days of its 
issuance. If in your opinion, this direction falls within any 
of the categories defined in paragraph (b) of the clause Ga, 
Technical Direction, of your contract, you shall promptly 
notify the Contracting Officer in writing. You shall take no 
action until the Contracting Officer has issued a modification 
to the delivery order or otherwise resolved the issue. 

If you have any questions, contact 

~" 
Brent Robertson 
Navy Technical Representative 

cc: Tom Brent; NSWC Code 095 
Jimmy Jones; sorv Code 18011 
Adrienne T. Wilson; snrv Code 1864 
Bob Hess; SOIV eode 0232 
orec Tim Sears 
File 



~ MORRISON KNUDSEN CORPORATION 

300 Highway 361, CTR-12 
P.O. Box 310 
Crane, IN 47522 
(812) 854-6941 
Fax: (812) 854-6944 

June 6, 1997 

Mr. Brent Robertson 
Resident Officer in Charge of Construction 
Crane Division, NSWC 
Building 2516 
Crane, IN 47522 

Subject: Additional FRAC Tank 

Ref: OICC Letter 4330 dated 06/06/97 

4324-524 

Contract N62467-93-D-I106, ENVIRONMENTAL RAC CONTRACT NSWC
CRANE 

Dear Mr. Robertson: 

Morrison Knudsen is taking steps to relieve the immediate problem of there being only 
minimal freeboard in the existing Frac tanks on site at the Dye Burial Grounds. The 
attached Frac Tank Status report shows there being less than 10,000 gallons of available 
storage space in both the Frac Tanks and Mud Boxes; 3,000 gallons of this is needed for 
possible water expansion due to warming temperature and unleveled tanks. Starting June 
06, 1997, Morrison Knudsen constructed a temporary secondary containment area east of 
the existing Frac tanks (see attached sketch for approximate location) for the seventh Frac 
tank. Due to the need for this tank, a temporary graveled access road was built to permit 
the setting of the FRAC tank beside the six existing tanks. The seventh Frac tank was set 
on June 07, 1997 and is operational as needed to prevent a release. A copy ofthe tank's 
certification will follow in the daily construction report. 

Should you have any questions or need additional information please contact Lois Bigley 
or the undersigned. 

Sb~ 
Dave Beall 
Project Manager 

cc: R. Hlavacek M. Wilson A. Wilson J. Hunsicker T. Brent 
C. Freeman f?1~igley f T. Dogal file: 11.021.F 

"~~~~~f;..~;.,t .. _cn -
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Morrison Knudsen Corporation 
NSWC-Crane, IN 4324-009 
N62467-93-D-II06 

Tank 
Number 

GS505EA 
S1885EA 
SDEIEA 
S650NEA 
GS522EA 
10 1 MEA 
MUD TANK 1 
MUD TANK 2 

TOTALS 

Approx Maximum 
Freeboard Volume 

*ft-in* *Gallons* 

0' - 4" 21,279 
0' - 4.5" 21,279 
0' - 10" 21,279 
0-3" 21,279 
0' - 4" 21,279 
0' - 7" 21,279 
2' - 0" 10,771 
2' - 0" 10,771 

149,216 

As of 02 June 97 

Approx. 
Current 
volume 

*Gallons* 
20896 
20849 
20179 
20322 
20992 
20896 
7171 
7171 

138906 

SWMU 02111 
Dye Burial Ground 
FRAC tank status 

Available 
volume 

*Gallons* 

383 
430 
957 
287 
383 
670 

3600 
3600 

10,310 

Weekend pumping reduced Freeboard by 1,195 gallons 
all tank are at critical levels 



Morrison Knudsen Corporation 
NSWC-Crane, IN 4324-009 
N624£7-93-D-l106 

Tank 
Number 

GS505EA 
S1885EA 
SDEIEA 
S650NEA 
GS522EA 
1001MEA 
MUD TANK 1 
MUD TANK 2 

TOTALS 

Approx Maximum Approx. 
Freeboard Volume Current 

*ft-in* *Gallons* volume 
*Gallons* 

0' - 4" 21,279 20896 
0' - 4.5" 21,279 20849 
0' - 8.5" 21,279 20179 
0-2.5" 21,279 20322 
0' ....,,, -.) 21,279 20992 
0' - 7" 21,279 20896 
2' - 0" 10,771 7171 
2' - 0" 10,771 7171 

149,216 140,007 

As of 05 June 97 

all tank are at critical levels 

SWMU 02111 
Dye Burial Ground 
FRAC tank status 

Available 
volume 

*Gallons* 

383 
430 
957 
287 
383 
670 
3600 
3600 

9,209 



BAKER TANK ARRIVAL 
No. DATE 

GS505EA (F) 10JAN97 

S1885EA (F) 24JAN97 

SDEIEA (F) 23JAN97 

S650NEA (F) 10JAN97 

GS522EA (F) 10JAN97 

1001MEA (F) 25JAN97 

MB280 (M) 26JAN97 

MB281 (M) 25JAN97 

Note 1. (F) = FRAC Tank 
(M) = Mud box 

TANK CERTIFICATION REPORT 
SWMU 02/11: Dye Burial Ground 

BAKER TEST ONSITE INSPECTION 
REPORT(S) RECEIVED (signature/date) 

Level I dated 1-10-97 R. Smithll-1O-97 

Level I dated 8-16-95 R. Staub/I-24-97 

Level I dated 1-23-97 R. Staub/I-23-97 

Level III dated 10-19-94 * R. Smithll-l0-97 

Level I dated 1-10-97 R. Smithll-10-97 

Level I dated 11-14-96 R. Smith/I-25-97 

Level II dated 1-24-97 R. Staub/I-26-97 

Level II dated 1-24-97 R. Smith/I-25-97 

COMMENTS 

Level II dated 4-5-95 

* Level I dated 1-10-97 

No distinguishable odors 

No interior sheens or distinguishable odors 

.. __ .. - -_ .... 

Morrison Knudsen Corporation 
NSWC-Crane. IN 4324-0009 

Note 2. Onsite inspection verified general appearance, noticeable damages, free of residual products. 

Note 3. Refer MK Daily Reports for daily inspection results. 
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BAKER TANK I ARRIV AL 
No. DATE 

GS505EA (F) 10JAN97 

S1885EA (F) 24JAN97 

SDEIEA (F) 23JAN97 

S650NEA (F) 10JAN97 

GS522EA (F) 10JAN97 

1001MEA (F) 25JAN97 

MB280 (M) 26JAN97 

MB281 (M) 25JAN97 

Note 1. (F) = FRAC Tank 
(M) = Mud box 

TANK CERTIFICATION REPORT 
SWMU 02111: Dye Burial Ground 

BAKER TEST 
REPORT(S) RECEIVED 

Level I dated 1-10-97 

n.r lJ/9n:;?J ?-/~ -~.r 
4£VEl- E ZJ/T7l::-D ¥-s-i:. 

Level III dated 11-9-94 * 

Level I dated 1-10-97 

LGVEl..I 

Level II dated 1-24-97 

ONSITE INSPECTION 
(signature/date) COMMENTS 

* Level I dated 1-10-97 

No distinguishable odors 

No interior sheens or distinguishable odors 

Morrison Knudsen Corporation 
NSWC-Crane. IN 4324-0009 

Note 2. Onsite inspection verified general appearance, noticeable damages, free of residual products. 

Note 3. Refer MK Daily Reports for daily inspection results. 
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~i JUN 0 5 1997 ~ 5090 

JUN 9 1997 

\AT(-CRMn=' 
MK CORP 

Code 18011 
4 June 97 

Morrison Knudsen Corporation 
2420 Mall Drive N1V/ i'lK'C ~ .3fa-~ 
Corporate Square 1 Suite 211 
North Charleston, SC 29406 

Subj: CONTRACT N62467-93-D-1106, DELIVERY ORDER 27, RESPONSE 
ACTION CONTRACT, NSWC CRANE, IN 

Gentlemen: 

This letter is to serve as technical direction for the following 
actions at SWMU 16/16: 

Take the necessary action to remove, sample and dispose of 
sediments in both sumps. 

You shall proceed promptly with the performance of this technical 
direction. You are to provide a budgetary impact of this direction 
to the Contracting Officer within 5 days of its issuance. If in 
your opinion, this direction falls within any of the categories 
defined in paragraph (b) of clause G8 , Technical Direction, of your 
contract, you shall promptly notify the Contracting Officer in 
writing. You shall take no action until the Contracting Officer 
has issued a modification to the delivery order or otherwise 
resolved the issue. 

If you have any questions, contact Jimmy Jones, Code 18011, at 803-
820-5544 or DSN 583-5544. 

Copy to: 
Code 0232RH 
Code 1864 
Code 0514 
Brent 

f&r ~ 
J. F. Jones 
COTR RAC II 
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Residual Sediments Analytical Data 

NSWC Crane 
SWMU 02/11 - Dye Burial Grounds 
Interim Measures Report for 
Construction Completion of Cap System April 1999 





APR-13-99 12:24 PM P."'l. 

APR 13 '99 10:26AM 

300 HlghwIY 361, P.O. Box 128 
Cran., Indiana 
Phon,: (812) 854-8841j FAX: (112) 854-8844 

Attention: K ; "'1\ b~ 1 \ C) h ~ i c. k 
Company: 

From.: ~ ~I" o\evOo\.. \~ 
Re: 

'. 

pageiof 5 
Date: 'i /13 fi, 

FAX No: ~() 8' /3 ~-'t~ Cf 
Phone No: 

Project No: 

CI Check here If hard copy to be mailed 

• Toledo. Detlolt • Plymouth • Monroe • Plttaburgh 
Quality Envlronment.', Englnearlng, and Testing SeN/cN Since 1827 

• Air Quality Consulting and Testing • Geotechnical Engineering 
• Analytical Testing • Hydrogeological Investigations 
• Asbestos/Lead Consulting and Analysis • Industrial Hygiene Consulting 
• Construction Quality Control Testing • Landfill Engineering 
• Drilling • Regulatory Compliance 
• Environmental Auditing • Remediation Engineering 
• Environmental Site Assessments • Storage Tank Design. Installation, Removal 

This fax tran,ml .. ion I, confidential and/or privUeged, and is intended only for the Individual(l) or Intlty(ll') named 01'1 thle 
Iransmlsslon sheet. If the receiver of this tran,mlllion Ie not the Intended recipient, piau. notify TolTHt at thl .bove phone 
number Immediately and destroy this facslmlll. Any dllclosure. photocopying or distribution of this facsimile, or the laking 'of 
action In rellanCG upon thll document(s) or ita contenta, II prohibited. 
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~MOftRISoNKNUDSEN CORPORAT1ON 

CHAIN OF CUSTODY RECORD 120 fWkllllod.. Po. BOIl 13 

cue 11- /'-17 
8ai!Ia. ~ 837~ 
17.(8) :186-5000 

~;'~-c"-30 I~:-~ (.~V\e Analysis Required 

SpIll 

Samplers: (S:..- A, L.\ ~ 1\. ~ 1 
Sampler. ~lJ\u :so .t2.1- . iotr . ...' 

Sampl. 

;:. hmple Sanlptlng Point Sample Ssmpte TIme ... No _. 
Desc:rfpUon Dale 1.D.Number 

1~~1 I~- ~ ha1 In_ 1j.)Jq~ iCA~ I ' ",u;-o~V'" 
- f ./ /' , I~ &,,:., 

(~" Lt J.~~t:> '\ 
.. 

It; fa """J s 
('~\~ik , 

I 

RBI . 
~="""'Q ) DatefTirne Aacaived By: (SignaIure) Relinquished By: lSi"'r.) DatelTime Received Bv: (Signature) 

~~ ..(\. .r--!- IlJkJikl/llH ComplWly. ~: I Company: 

ReI~Oj: ) OaIeIT"me Received Bv: (SignwreJ Relnq~shed 8f: fSiIpIIure) DaIaITlme Received By: (Sipur9) 
~: I Coml*¥ CoqJany: I Comparrf: 

AelnpShad By: fSIIpdura) Oatefr .... e Received &v: (SignaIure) Received lor Laboratory By. (~Ium) DatelTime lola! No. ~ This ~ Conlalner: 
CclqJranv: r Company. CoqIanJ: I Companv: 

Relnpshecl By: (SiplIn) . OaleITne Received Bv: (SiwIaIure) Relinquished &v: (Signature) DatelTime Received By: (S9V*n) 
~: . I Com.,.-.y: CcJmpanr: r Compoanv: 
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FlPR-13-99 12:24 PM 
APR 13 '99 10:26AM 

lB 
SEMI VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: SWL-TULSA 

~~ab Code: SWOR 

SWC021110 
Contract: NSWC CRANE 

Case No.: MKF-OH SAS No.: SDG No.: 36420 

Matrix: (soil/water) SOIL Lab Sample ID: 36420.01 

Sample wt/vol: Lab File ID: V24123.D 

Level: (low/med) 

, Moisture: not dec. 

31.7 (g/mL) G 

LOW 

14 dec. 

Extraction: (SepF/Cont/Sonc) SONC 

Date Received: 11/17/98 

Date Extracted:l1/17/98 

Date Analyzed: 11/19/98 

Concentrated Extract Volume: 

GPC Cleanup: (Y/N) N 

1000(uL) 

pH: 6.S Dilution Factor: 1.0 

""",. 

CAS NO. COMPOUND 

108-9S-2--------Pheno1 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

111-44-4--------bis(2-Cnloroethyl)etner 
9s-s7-S---------2-Chlorolhenol 
S41-73-1--------1,3-Dich orobenzene 
106-46-7--------1,4-Dichlorobenzene 
100-Sl-6--------Benzy1 alcohol 
9S-S0-1---------1,2-Dichlorobenzene 
95-48-7---------2-Methylphenol 
108-60-1--------bis (2-Chloroisopropyl) ether_ 
106-44-S--------4-Methylphenol 
621-64-7--------N-Nitroso-di-n-propylamlne __ 
67-72-1---------Hexachloroethane 
9S-9S-3---------Nitrohenzene 
7e-s9-1---------Iso~horone 
8S-7S-S---------2-N~trophenol 
10S-67-9--------2,4-Dimeth¥lpheno! 
6S-8S-0---------Benzoic Ac~d 
111-91-1--------bis(2-Chloroethoxy)methane ____ 
120-83-2--------2,4-Dichlorophenol 
120-82-1--------1,2,4-Trichlorobenzene 
91-20-3---------Naphthalene 
106-47-8--------4-Chloroaniline 
87-68-3---------Hexachlorobutadlene 
S9-S0-7---------4-Chloro-3-methrlphenol 
91-S7-6---------2-Methylnaphtha ene 
77-47-4---------Hexachlorocyclopentadlene ___ 
88-06-2---------2,4,6-Trichlorophenol 
9s-9S-4---------2,4,S-Trichloro1henol 
91-S8-7---------2-Chloronaphtha ene 
88-74-4---------2-Nitroaniline 
131-11-3--------DimethYlhhthalate 
20S-96-8--------Acenapht ylene 
606-20-2--------2,6-Dinitrotoluene 

FORM I SV-1 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

1800 
360 
360 
360 

6S 
360 
360 
360 
360 
360 
360 

1800 
360 

1800 
360 
290 
360 

o 

U 
U 
U 
U 
U 
U 

·U 
U 
U 
U 
U 
U 
u 
u 
u 
U 
U 
t7 
t7 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 

12 



12:25 PM I"'."'-=-FlPR-13-99 APR 13 '99 10:26AM 

lC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO. 

Lab Name: SWL-TULSA Contract: NSWC CRANE 
SWC021110 

;ab Code: SWOK Case No.: MKF-OH SAS No.: SDG No.: 36420 
Matrix: (soil/water) SOIL Lab Sample 10: 36420.01 
Sample wt/vol: Lab File 10: V24123.D 
Level: (low/mea) 

, Moisture: not dec. 

31. 7 ( g/mL) G 

LOW 

14 dec. 

Extraction: (SepF/Cont/Sonc) SONC 

Date Received: 11/17/98 

Date Extractea:11/17/98 

Date Analyzed: 11/19/98 
Concentrated Extract Volume: 

GPC Cleanup: (Y/N) N 

1000(uL) 

pH: 6.8 Dilution Factor: 1.0" 

CAS NO. COMPOUND 

99-09-2---------3-Nitroaniline 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) VG/KG 

83-32-9---------Acena~hthene 
121-14-2--------2,4-D~nitrotoluene 
51-28-S---------2,4-Dinitrophenol 
100-02-7--------4-Nitrolhenol 
132-64-9--------Dibenzo uran 
84-66-2---------Diethylphthalate 
700S-72-3-------4-Chlorophenyl-pfienyletfier ___ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroan~Ilne 
534-52-1--------4 6-D1nitro-2-methylphenol , .---
86-30-6---------N-Nitrosodiphenylam~ne_(1) __ 
101-5S-3--------4-Bromophenylphenylether ___ 
118-74-1--------Hexachlorobenzene 
87-86-5---------Pentachlorophenol 
8S-01-8---------Phenanthrene 
120-12-7--------Anthracene 
B4-74-2---------Di-n-butylphthalate 
206-44-0--------Fluoranthene 
129-00-0--------Pyrene . 
8S-68-7---------Butylbenzrlphthalate 
91-94-1---------3,3'-Dich orobenzidine 
56-SS-3---------Benzo (a) anthracene 
21B-01-9--------Chrysene 
117-S1-7--------biS(2-EthrlhexyI)phthalate ___ 
117-84-0--------Di-n-octy phthalate 
20S-99-2--------Benzo(b)fluoranthene 
207-0S-9--------Banzo(k)fluoranthene 
SO-32-8---------Benzo(A)pyrene 
193-39-S--------Indeno(l,2,3-cd)pyrene 
53-70-3---------Dibenz(a,h)anthracene 
191-24-2--------Benzo(g,h,i)perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

1800 
360 
360 

1800 
1800 

360 
360 
360 

37 
lS00 
lSOO 
360 
360 
360 

1800 
570 
150 
360 
810 

1300 
360 
730 
350 
390 

86 
340 
340 
380 
510 
210 
360 
350 

Q 

U 
U 
U 
u 
U 
U 

"U 
U 
:1 
U 
U 
U 
u 
U 
u 

3 
U 

U 
U 
3 

J 
J 
3 
.. 
:1 
u 
J 
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n03 

1 
INORGANIC ANALYSES DATA SHEET 

CLIENT SAMPLE IO 

1 
NSWC021110 

Lab Name: SO~T LAB OF OK Contract:MKF-OH 
Lab Code; SWOIC - ~ase N-o-.. -. -=-3-"6"420 SAS No.: - DC No.: 36420 
Matri:< (soil/v.a~==): SOIL Lib Sample 10: 36420.01 -
Level (lo· .... imec:): LOW - Date Received: 11/17/98 
% Solids: _8577 

c~cs:eration Unies (ug/L or mg/kg dry weight); MG/KG 

i~ No. 
I 

7440-38-2 
, 7'"'0-39-3 
t 74-&.0 -43 - 9 
: 7~0-47-3 
, 7439-92-1 
.74..:3-97-6 
! 7":":2-49 .. 2 
17~O-22-4 

I 

, 

I 
I 

Color Before: BiOWN 
Color After: ~oW ___ 

Comments: 

Analyte Concentration 

Arsenic: 
Barium -
Cadmium-
Chromium_ 
Lead 
Merc:ury 
Selenium_ 
Silver_ 

Clarity Before: 
_ Clarity After: 

'.J? 
106 
~.24 

112 
333 

0.04 
1.1 
~.14 

C Q 

--
! 
-
U 

U 
-------------------------

M 

'= P 
p-
p-
p-
AV 
P P: 
---------------------------------------------

O,qi 

'3"C> 
q "I()-o 
~_(J,o 

~!,Q 

~qQ.o 

39(7.0 

Texture: MEDIUM 
Arti!acts: 

CLIENT_IO._~Sv~-02/11-10 __________________________________________ __ 

FORM I - IN 
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